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1.0 INTRODUCTION 

 

The United States Environmental Protection Agency (EPA) named the former site of Gulfco 

Marine Maintenance, Inc. (the Site) in Freeport, Brazoria County, Texas to the National Priorities 

List (NPL) in May 2003.  The EPA issued a modified Unilateral Administrative order (UAO), 

effective July 29, 2005, which was subsequently amended effective January 31, 2008.  The UAO 

required the Respondents to conduct a Remedial Investigation and Feasibility Study (RI/FS) for 

the Site.  The Statement of Work (SOW) for the RI/FS at the Site, provided as an Attachment to 

the UAO from the EPA, requires an Ecological Risk Assessment (ERA).  The SOW specifies that 

the Respondents follow EPA’s Ecological Risk Assessment Guidance for Superfund:  Process for 

Designing and Conducting Ecological Risk Assessments (EPA, 1997).  This guidance document 

proposes an eight-step approach for conducting a scientifically defensible ERA: 

 

1. Screening-Level Problem Formulation and Ecological Effects Evaluation; 

2. Screening-Level Preliminary Exposure Estimate and Risk Calculation; 

3. Baseline Risk Assessment Problem Formulation; 

4. Study Design and Data Quality Objectives; 

5. Field Verification of Sampling Design; 

6. Site Investigation and Analysis of Exposure and Effects; 

7. Risk Characterization; and 

8. Risk Management. 

 

Briefly, Steps 1 and 2 of the process are scoping phases of the ERA in which existing information 

is reviewed to preliminarily identify the ecological components that are potentially at risk, the 

chemicals of potential ecological concern (COPECs), and the transport and exposure pathways 

that are important to the ERA.  This process is conducted using conservative assumptions to 

avoid underestimating risk or omitting receptors or COPECs, and constitutes the Screening-Level 

Ecological Risk Assessment (SLERA).  Step 3 is the Baseline Problem Formulation that uses the 

results of the SLERA to identify methods for risk analysis and characterization, resulting in the 

identification of ERA data needs for the RI/FS.  Steps 4 through 7 include formalization of the 

data needs, data collection, and data analysis for the risk characterization.  Risk management 

activities are the eighth step in the process. 
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Steps 1 and 2 were performed through the submittal of an initial SLERA based on pre-RI data to 

EPA on November 17, 2005 as outlined in the SOW.  The initial SLERA recommended 

collecting additional data to better characterize the nature and extent of contamination and 

potential risks associated with the Site.  These data needs were identified in the RI/FS Work Plan 

(PBW, 2006a), which was approved with modifications by EPA on May 4, 2006 and finalized on 

May 16, 2006.  Data needs were based on the preliminary conceptual site models (CSMs) 

described in the Work Plan.  Identification of COPECs for the baseline ecological risk assessment 

(BERA), which was one of the primary objectives of the initial SLERA, is based on exceedences 

of risk-based criteria by maximum soil and sediment concentrations.  However, given the limited 

data available for the Site when the initial SLERA was conducted, eliminating COPECs from 

further evaluation was not performed. 

 

As discussed at the August 4, 2005 Project Scoping Meeting and provided for in the RI/FS Work 

Plan, the SLERA and the resulting Scientific Management Decision Point (SMDP) were to be re-

evaluated after the complete database of soil, sediment, and surface water samples collected 

during the RI was available.  The Nature and Extent Data Report (NEDR) (PBW, 2009) 

providing these data was submitted to EPA on XXX and was approved by EPA on XXX.  This 

updated SLERA presents a re-evaluation of the November 16, 2005 SLERA based on the data 

presented in the NEDR.   

 

1.1 PURPOSE AND SCOPE 

 

The purpose and scope of this document is to summarize the analytical data for environmental 

media sampled during the RI and to conduct an updated SLERA based on those data.  The 

SLERA is a conservative assessment and serves to evaluate the need and, if required, the level of 

effort necessary to conduct a baseline ecological risk assessment.  Per EPA guidance (EPA, 

2001), the SLERA provides a general indication of the potential for ecological risk (or lack 

thereof) and may be conducted for several purposes including:  1) to estimate the likelihood that a 

particular ecological risk exists; 2) to identify the need for site-specific data collection efforts; or 

3) to focus site-specific ecological risk assessments where warranted.   

 

This document contains the following steps and key elements, which are defined in EPA 

guidance (1997): 
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Step 1 

 Description of the Site setting; 

 Identification of the preliminary site-related chemicals; and 

 Development of the preliminary conceptual site exposure model. 

 

Step 2 

 Calculation of conservative screening-level exposure and risk; 

 Identification of COPECs; and 

 Identification of assessment endpoints based on the management goals for the Site. 

 

This report concludes with an updated SMDP, which provides documentation for whether further 

assessment (i.e., proceeding with the baseline ecological risk assessment) is necessary, and helps 

guide the next phases of evaluation, if necessary. 

 

1.2 SITE SETTING AND HISTORY 

 

The Site is located northeast of Freeport, Texas in Brazoria County at 906 Marlin Avenue (also 

referred to as County Road 756).  The Site consists of approximately 40 acres within the 100-year 

coastal floodplain along the north bank of the Intracoastal Waterway between Oyster Creek to the 

east and the Old Brazos River Channel to the west.  Figure 1 provides a map of the site vicinity, 

while Plate 1 provides a detailed site map and shows site features and sampling locations. 

 

From 1971 through 1999, at least three different owners used the Site as a barge cleaning facility.  

During the 1960s, the Site was used for occasional welding but there were no on-site structures.  

Beginning in approximately 1971, barges were brought to the facility and cleaned of waste oils, 

caustics and organic chemicals, with these products stored in on-site tanks and later sold.  

Sandblasting and other barge repair/refurbishing activities also occurred on the Site.  At times 

during the operation, wash waters were stored either on a floating barge, in on-site storage tanks, 

and/or in surface impoundments on Lot 56 of the Site (Figure 2).  The surface impoundments 

were closed under the Texas Water Commission’s (TCEQ predecessor agency) direction in 1982. 

   

Marlin Avenue divides the Site into two areas.  For the purposes of this report, it is assumed that 

Marlin Avenue runs due west to east.  The property to the north of Marlin Avenue (the North 

Area) consists of undeveloped land and the closed impoundments, while the property south of 
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Marlin Avenue (the South Area) was developed for industrial uses with multiple structures, a dry 

dock, sand blasting areas, an aboveground storage tank (AST) tank farm that is situated on a 

concrete pad with a berm, and two barge slips connected to the Intracoastal Waterway. 

 

The South Area is zoned as “W-3, Waterfront Heavy” by the City of Freeport.  This designation 

provides for commercial and industrial land use, primarily port, harbor, or marine-related 

activities.  The North Area is zoned as “M-2, Heavy Manufacturing.”  Restrictive covenants 

prohibiting any land use other than commercial/industrial have been filed for all parcels within 

both the North and South Areas. 

 

Adjacent property to the north, west and east of North Area is unused and undeveloped.  Adjacent 

property to the east of the South Area is currently used for industrial purposes while the property 

directly to the west of the property is currently vacant and previously served as a commercial 

marina.  The Intracoastal Waterway bounds the Site to the south.  Residential areas are located 

south of Marlin Avenue, approximately 300 feet west of the Site, and 1,000 feet east of the Site.  
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2.0 SCREENING-LEVEL PROBLEM FORMULATION AND ECOLOGICAL 

EFFECTS CHARACTERIZATION (STEP 1) 

 

Problem formulation establishes the goals, breadth and focus of the SLERA by describing the 

physical features of the site, the communities of potential receptors present at the site, the 

selection of assessment and measurement endpoints, and potential exposure pathways.  This 

information serves as the basis for the conceptual site model, which is used to focus the 

remaining steps of the SLERA. 

 

2.1 ENVIRONMENTAL SETTING 

 

The Site is located between Galveston and Matagorda Bays and is situated along approximately 

1200 feet (ft.) of shoreline on the Intracoastal Waterway.  The Intracoastal Waterway is a coastal 

shipping canal that extends from Port Isabel to West Orange on the Texas Gulf Coast and a vital 

corridor for the shipment of bulk materials and chemicals.  The Texas Department of 

Transportation estimates that $35.5 billion worth of goods was moved over the waterway in 1986.  

In 1980, it was estimated that almost two million recreational boat trips used the Intracoastal 

Waterway and the commercial fishing industry uses the waterway for access to the Gulf of 

Mexico (TSHA, 2005).   

 

The South Area includes approximately 20 acres of upland that were created from dredged 

material.  Prior to construction of the Intracoastal Waterway, this area was most likely coastal 

wetlands.  The North Area, excluding the capped impoundments and access roads, is considered 

estuarine wetland.  The upland areas (approximately five acres in size) support a variety of 

herbaceous vegetation that is tolerant of drier soil conditions. 

 

There are two ponds on the North Area, east of the impoundments.  The larger of the two ponds is 

the Fresh Water Pond while the smaller pond is the Small Pond.  It should be noted, however, that 

based on field measurements of specific conductance and salinity, the water in the Fresh Water 

Pond is brackish while water in the Small Pond is less brackish but would not be classified as 

fresh water.  The Fresh Water Pond appears to be a borrow pit where soil and sediment were 

removed when constructing/capping the lagoon and water depth is generally 4 to 4.5 feet deep.  

The Small Pond is a very shallow depression that tends to dry out during summer months and 

periods of drought; the water depth was approximately 0.2 feet when sampled in July 2006 and 
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nearly dry when sampled in June 2008.  Based on field observations, the wetland in the North 

Area is tidally connected to Oyster Creek and the Intracoastal Waterway through a natural swale 

(draining northeast). 

 

Figure 3 depicts wetlands areas in the Site vicinity.  Wetlands are the transitional zones between 

uplands and aquatic habitats and usually include elements of both.  The wetlands at the Site are 

typical of irregularly flooded tidal marshes on the Texas Gulf Coast.  The lower areas in the 

northern half of the property are dominated by obligate and facultative wetland vegetation such as 

saltwort (Batis maritima), sea-oxeye daisy (Borrichia frutescens), shoregrass (Monanthocloe 

littoralis), Carolina wolf berry (Lycium caroliniaum), spike sedge (Eleocharis sp.), and glasswort 

(Salicornia bigelovii).  Higher ground near the road supports facultative wetland vegetation such 

as eastern bacchari (Baccharis halimifolia), sumpweed (Iva frutescens), and wiregrass (Spartina 

patens).  Near the road there are several shallow depressions that apparently collect and hold 

enough freshwater to allow homogenous stands of saltmarsh bulrush (Schoenoplectus robustus) 

to develop. 

 

According to the United States Department of Agriculture (USDA) County Soils Maps (USDA, 

1981), surface soils south of Marlin Avenue are classified as Surfside clays, and soils north of the 

road are classified as Velasco clays.  Both soils are listed on the state and federal soils lists as 

hydric soils.  The Velasco series consists of very deep, nearly level, very poorly drained saline 

soils.  These soils formed in thick recent clayey sediments near the mouth of major rivers and 

streams draining into the Gulf of Mexico.  They occur on level to slightly depressed areas near 

sea level and are saturated most of the year.  Slope is less than one percent.  The Surfside series 

consists of very deep, very poorly drained, saline soils that formed in recent clayey coastal 

sediments.  They are saturated most of the year, and are on level to depressed areas near sea level 

with a slope less than one percent.  It should be noted, however, that during drought periods, 

much of the wetlands north of the Site is dry and desiccated with standing water confined to the 

drainage areas.  

 

The South Area contains some small areas of undisturbed terrestrial or upland habitat and resident 

wildlife is likely limited.  Shorebirds have constructed nests on some of the vertical structures at 

the Site.  Much of the South Area is covered with concrete slabs associated with former structures 

or site operations. 
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The North Area supports wildlife that would be common in a Texas coastal marsh.  Fiddler crabs 

(Uca rapax) are likely the most abundant crustacean in the North Area.  Other crustaceans found 

at the Site were fiddler crabs (Uca panacea), and hermit crabs (Clibanarius vittatus).  The most 

common gastropod is the marsh periwinkle (Littorina irrorata).  The Site is also used by a variety 

of shorebirds.  Birds observed at the Site include great blue heron (Ardea herodias), great egret 

(Casmerodius albus), snowy egret (Egretta thula), green heron (Butorides striatus), white ibis 

(Eudocimus albus), glossy ibis (Plegadis falcinellus), and willets (Catoptrophorus 

semipalmatus).  The Site provides suitable habitat for rails, sora, and gallinules and moorhens.  

The Site is also used by a variety of small mammals, rodents, and reptiles.   

 

Other than gross disturbances in the wetlands area due to impoundment cap and other man-made 

upland terrain, the North wetlands is area is functionally and visually identical to the adjacent 

wetlands area.  Likewise, field notes taken during sediment sampling indicated consistent 

sediment descriptions between areas where compounds were measured at concentrations greater 

than their screening levels and/or estimates of risk show a potential for adverse effects were not 

noted and areas with no screening level exceedances.  While a benthic community survey has not 

been completed for the Site or at sampling locations with screening level exceedances, there were 

no observable differences in the benthic community structure or abundance when compared to 

other areas in the wetlands. 

 

The Intracoastal Waterway supports barge traffic and other boating activities.  The area near the 

Site is regularly dredged and, as noted by the United States Fish and Wildlife Service (USFWS), 

shoreline habitat is limited (USFWS, 2005a).  There is a small amount of intertidal emergent 

marsh in the upper end of each of the barge slips.  Sand and silt has accumulated in the ends of 

the slips and is supporting small stands of gulf cordgrass (Spartina alterniflora).  Sheetpile and 

concrete bulkheads protect the remainder of the shoreline.  The bulkheads provide habitat for 

oysters (Crassostrea virginica), barnacles (Balanus improvisus), sea anemones (Bunodosoma 

cavernata), limpets and sponges. 

 

Fishing is known to occur on and near the Site.  Red drum (Sciaenops ocellatus), black drum 

(Pogonias cromis), spotted seatrout (Cynoscion nebulosus), southern flounder (Paralichthys 

lethostigma) and others are reportedly caught in the area.  It should be noted that, during the fish 

sampling conducted for the human health fish ingestion pathway risk assessment, red drum were 

not caught (using nets) as frequently as other species, presumably because of a lack of habit and 
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prey items to keep them near the Site (see discussion in NEDR (PBW, 2009)).  Recreational and 

commercial fishermen collect blue crabs (Callinectes sapidus) from waterways near the Site.  The 

Texas Department of State Health Services has banned the collection of oysters from this area 

due to biological hazards and they have issued a consumption advisory for king mackerel for the 

entire Gulf Coast due to mercury levels (TDSHS, 2005).  

 

2.2 NATURE AND EXTENT OF POTENTIAL CONTAMINATION 

 

Data related to the nature and extent of potential contamination in ecologically-relevant media 

(eg., soil, sediment, and surface water) at the Site were obtained as part of the RI and, as noted 

previously, are discussed in the NEDR (PBW, 2009).  Unless otherwise noted, the samples were 

analyzed for the full suite of analytes as specified in the approved Work Plan (PBW, 2006a). 

Plate 1 and Figure 4 provide sample locations for these samples while Tables 1 through 17 

summarize the analytical data. 

 

Eighty-three surface soil samples and 83 subsurface soil samples (0 to 0.5 ft below ground 

surface (bgs) for the surface samples and 0.5 ft to 4 ft bgs for the subsurface samples) were 

collected in the South Area while 18 surface soil samples and 18 subsurface soil samples were 

collected in the North Area.  Two additional surface soil samples were collected near the former 

transformer shed at the South Area and analyzed for polychlorinated biphenyls (PCBs).  Ten 

background soil samples were collected within the approved background area approximately 

2,000 feet east of the Site near the east end of Marlin Avenue. 

 

Sixteen sediment samples were collected from the Intracoastal Waterway in front of the Site 

while nine background sediment samples were collected from the Intracoastal Waterway east of 

the Site, and across the canal.  One additional sediment sample was collected from the 

Intracoastal Waterway near the Site and analyzed for DDT.  Forty-nine sediment samples were 

collected in the North Area wetlands.  Ten additional sediment samples were collected from the 

North Area wetlands and analyzed for DDT; five of these samples were also analyzed for zinc.  A 

total of eight sediment samples were collected from the two ponds located in the North Area. 

 

Four surface water samples were collected in the Intracoastal Waterway in front of the Site while 

four surface water samples were collected from the background surface water area – the 

Intracoastal Waterway east of the Site, and across the canal.  Four surface water samples were 
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collected in the wetlands drainage areas north of Marlin Avenue and a total of six surface water 

samples were collected from the two ponds located in the North Area.  Chemical analyses of 

theses surface water samples included both total and dissolved concentrations of metals. 

 

2.3 POTENTIALLY COMPLETE EXPOSURE PATHWAYS AND PRELIMINARY 

CONCEPTUAL SITE MODEL 

 

Identification of potentially complete exposure pathways is used to evaluate the exposure 

potential as well as the risk of direct effects on ecosystem components.  In order for an exposure 

pathway to be considered complete, it must meet all of the following four criteria (EPA, 1997): 

 

 A source of the contaminant must be present or must have been present in the past. 

 A mechanism for transport of the contaminant from the source must be present. 

 A potential point of contact between the receptor and the contaminant must be available. 

 A route of exposure from the contact point to the receptor must be present. 

 

Exposure pathways can only be considered complete if all of these criteria are met.  If one or 

more of the criteria are not met, there is no mechanism for exposure of the receptor to the 

contaminant.  Potentially complete pathways used in the SLERA are shown in Figures 5 and 6 for 

the terrestrial and estuarine ecosystems, respectively. 

 

Anecdotal evidence suggests that releases from the impoundments may have occurred, prior to 

their closure, as well as direct discharge of wastes into the Intracoastal Waterway during barge 

cleaning.  In general, biota can be exposed to chemical stressors through direct exposure to 

abiotic media, or through ingestion of forage or prey that have accumulated contaminants.  

Exposure routes are the mechanisms by which a chemical may enter a receptor’s body.  Possible 

exposure routes include 1) absorption across external body surfaces such as cell membranes, skin, 

integument, or cuticle from the air, soil, water, or sediment; and 2) ingestion of food and 

incidental ingestion of soil, sediment, or water along with food.  Absorption is especially 

important for microbes, plants, and aquatic animals. 

 

2.4 THREATENED AND ENDANGERED SPECIES 
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The US Fish and Wildlife Service (USFWS) was consulted (USFWS, 2005b) and information 

obtained from the USFWS and Texas Parks and Wildlife Department (TPWD) regarding 

Threatened and Endangered Species.   According to USFWS (USFWS, 2005c), Threatened and 

Endangered Species for Brazoria County include:  bald eagle (Haliaeetus leucocephalus), brown 

pelican (Pelecanus occidentalis), green sea turtle (Chelonia mydas), hawksbill sea turtle 

(Eretmochelys imbricate), Kemp's ridley sea turtle (Lepidochelys kempii), leatherback sea turtle 

(Dermochelys coriacea), loggerhead sea turtle (Caretta caretta), piping plover (Circus melodus), 

and whooping crane (Grus americana).  According to TPWD (TPWD, 2005), Threatened and 

Endangered Species for Brazoria County include:  bald eagle (Haliaeetus leucocephalus), black 

rail (Laterallus jamaicensis), eastern brown pelican (Pelecanus occidentalis occidentalis), interior 

least tern (Sterna antillarum athalassos), piping plover (Circus melodus), reddish egret (Falco 

rufescens), swallow-tailed kite (Elanoides forficatus), white-faced ibis (Plegadis chihi), wood 

stork (Mycteria americana), and corkwood (Leitneria floridana).  None of these species have 

been noted at the Site but they are known to live in or on, feed in or on, or migrate through the 

Texas Gulf Coast and estuarine wetlands. 

  

2.5 ASSESSMENT AND MEASUREMENT ENDPOINTS 

 

Assessment endpoints are explicit expressions of the ecological resource to be protected (EPA, 

1997).  Identification of assessment endpoints is necessary to focus the SLERA on more sensitive 

and ecologically relevant receptors rather than attempting to evaluate risks to all potentially 

affected ecological receptors.  Assessment and measurement endpoints are discussed in relation 

to the risk question and testable hypotheses for each habitat and receptor group in Tables 18 and 

19 (terrestrial and estuarine wetland/aquatic, respectively). 

 

2.5.1 Terrestrial Assessment Endpoints 

 

The terrestrial habitat associated with the Site includes the entire South Area and a small area of 

land adjacent to Marlin Avenue and near the former impoundments in the North Area.  Biota 

serve as a food source for food chain receptors.  The environmental value for this area is related 

to its ability to support plant communities, soil microbes/detritivores and wildlife.  As indicated 

on Figure 5 and described in Table 18, the assessment endpoints for this area include: 
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 Vegetation survival, growth, and reproduction are values to be preserved in the terrestrial 

ecosystem.  As food, plants provide an important pathway for energy and nutrient 

transfer from the soil to herbivores and omnivores as well as invertebrates.  Plants also 

provide critical habitat for terrestrial animals. 

 Detritivore survival, growth, and reproduction and function (as a decomposer) are 

ecological values to be preserved in a terrestrial ecosystem because they provide a 

mechanism for the physical breakdown of detritus for microbial decomposition 

(remineralization), which is a vital function. 

 Mammalian and avian herbivore and omnivore survival, growth, and reproduction are 

ecological values to be preserved in a terrestrial ecosystem because they are critical 

components of local food webs in most habitat types.  In addition, small mammal and 

avian receptors can be important in the dispersal of seeds and the control of insect 

populations. 

 Mammalian, reptilian, and avian carnivore survival, growth, and reproduction are values 

to be preserved in the terrestrial ecosystem because they provide food to other carnivores, 

omnivores, scavengers, and microbial decomposers.  They also affect the abundance, 

reproduction, and recruitment of lower trophic levels, such a vertebrate herbivores and 

omnivores through predation.  

 

2.5.2 Estuarine Wetland and Aquatic Assessment Endpoints 

 

The estuarine wetland habitat for the Site extends over the majority of the North Area while the 

Intracoastal Waterway (i.e., aquatic habitat) is south of the Site.  Wetlands are particularly 

important habitat because they often act to filter water prior to it going into another water body, 

they are important nurseries for fish, crab, and shrimp, and they act as natural detention areas to 

prevent flooding.  The environmental value for these areas is related to its ability to support 

wetland plant communities, microbes/benthos/detritivores and wildlife.  As indicated in Figure 6 

and described in Table 19, the assessment endpoints for these areas include: 

 

 Wetland vegetation survival, growth, and reproduction are values to be preserved in the 

estuarine wetland ecosystem.  As food, plants provide an important pathway for energy 

and nutrient transfer from the soil to herbivores and omnivores as well as invertebrates.  

Plants also provide critical habitat for vertebrates and invertebrates. 
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 Benthos survival, growth, and reproduction are values to be preserved in estuarine 

ecosystems because these organisms provide a critical pathway for energy transfer from 

detritus and attached algae to other omnivorous organisms (e.g., polychaetes and crabs) 

and carnivorous organisms (e.g., black drum and sandpipers), as well as integrating and 

transferring the energy and nutrients from lower trophic levels to higher trophic levels.  

The most important service provided by benthic detritivores is the physical breakdown of 

organic detritus to facilitate microbial decomposition. 

 Zooplankton survival, growth, and reproduction are values to be preserved in estuarine 

ecosystems.  Zooplankton provide a food source for energy transfer through the water 

column-based pathway from phytoplankton to filter feeding and planktivorous organisms 

(e.g., finfish, shrimp, clams, worms, and oysters). 

 Herbivorous and omnivorous fish and shellfish survival, growth, and reproduction are 

values to be preserved in estuarine ecosystems because they are critical components of 

the food web. 

 Vertebrate carnivore (i.e., fish, fish-eating, and invertebrate-eating birds) survival, 

growth, and reproduction are values to be preserved in estuarine ecosystems.  Vertebrates 

provide food for other carnivores and omnivores and affect species composition, 

recruitment, and abundance of lower trophic level organisms. 

 

Given that the Intracoastal Waterway is a deep, high-energy environment (i.e., dredged regularly) 

and light penetration is poor due to the high turbidity, submerged aquatic vegetation is not likely 

to thrive in this area and, as such, is not an ecological resource to be protected as part of this 

assessment.    

 
2.5.3 Measurement Endpoints   

 

The measurement endpoints for the Site and the Intracoastal Waterway are the measurements of 

spatial distribution of chemical concentrations in soil and sediment to assess exposure 

concentrations for potentially exposed receptors.  Maximum concentrations of chemicals 

measured in environmental media were compared to ecological benchmarks for the purposes of 

the screening-level problem formulation and ecological effects characterization (Step 1) of the 

SLERA. 
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2.6 SELECTION OF AND COMPARISON TO ECOLOGICAL BENCHMARKS 

 

This section describes the ecological benchmarks used to evaluate the data initially, and provides 

a summary of the comparison between site data and the benchmarks.  The benchmarks were 

chosen to conservatively represent the assessment endpoints since they are generally protective of 

the most sensitive endpoint for a variety of species.  This was done as an initial screening in the 

SLERA process given the large number of analytes, media and receptors analyzed for as part of 

the RI/FS and evaluated in the SLERA.  It should be noted that any chemical considered to be 

bioaccumulative by the TCEQ (as defined in Table 3-1 of their ecological guidance document 

(TCEQ, 2006)) was retained for quantitative evaluation in Section 3.0 if it was detected in at least 

one sample, even if it was reported below a screening criteria or if there was not a screening 

criteria.  This approach was conservatively taken to ensure that food chain effects were 

considered for bioaccumulative compounds.  In addition, polycyclic aromatic hydrocarbons 

(PAHs) were evaluated as individual compounds, as a total concentration, and grouped as high-

molecular weight (HPAH) or low-molecular weight (LPAH) as defined by TCEQ in Box 3-6 of 

their eco risk guidance (TNRCC, 2001). 

 

2.6.1 Soil 

 

Soil sample data were compared with EPA and TCEQ ecological soil screening values contained 

in Tables 1 through 5.  The EPA soil screening values were obtained from EPA’s website at 

www.epa.gov/ecotox/ecossl/ while the TCEQ values were obtained from Table 3-4 of TCEQ, 

2006.  The screening value listed is the lowest of the values provided by each Agency for plants, 

soil invertebrates, avians, and mammals (as indicated with the notation of “p”, “i”, “a”, or “m”, 

respectively).  

 

South Area.  Tables 1 and 2 provide a summary of the data for South Area soil samples.  Only 

compounds with measured detections, including “J” flagged (or estimated) data, are listed in 

these tables.  Table 1 contains only surface soil (0 to 0.5 ft bgs) data while Table 2 provides data 

for both surface and subsurface samples (0.5 ft to 4 ft bgs).  This distinction was made to account 

for the different soil horizons that the different receptors may be exposed.  For example, it was 

assumed that incidental ingestion of soil for the American robin would only occur with the 0 to 

0.5 ft bgs soil whereas an earthworm may reasonably be exposed to soil below 0.5 ft bgs as well.  

At least one sample contained 4,4’-DDT, antimony, arsenic, barium, boron, cadmium, chromium, 
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cobalt, copper, dieldrin, lead, lithium, manganese, mercury, molybdenum, nickel, strontium, 

titanium, vanadium, zinc, or HPAHs at a concentration above its ecological benchmark.  

Although not reported in any South Area soil sample at a concentration above an ecological 

benchmark, 4,4’-DDD, 4,4’-DDE, Aroclor-1254, gamma-Chlordane, endrin (aldehyde and 

ketone) were detected in at least one South Area soil sample and are considered bioaccumulative 

in soil.  These compounds, as well as those compounds with at least one sample concentration 

exceeding a benchmark, were quantitatively evaluated further in the SLERA as described in 

Section 3.0.  

 

North Area.  Tables 3 and 4 provide a summary of the data for North Area soil samples.  Only 

compounds with measured detections, including “J” flagged (or estimated) data, are listed in 

these tables.  Table 3 contains only surface soil data while Table 4 provides data for both surface 

(0 to 9.5 ft bgs) and subsurface samples (0.5 ft to 4 ft bgs).  Again, this distinction was made to 

account for the different soil horizons that the different receptors may be exposed.  At least one 

sample contained antimony, barium, boron, cadmium, chromium, lead, lithium, manganese, 

molybdenum, vanadium, zinc, or HPAHs at a concentration above its ecological benchmark.  

Although not reported in any North Area soil sample at a concentration above an ecological 

benchmark, copper, endrin, endrin ketone, mercury, nickel, Aroclor-1254, 4,4’-DDE, and 4,4’-

DDT were detected in at least one North Area soil sample and are considered bioaccumulative in 

soil.  These compounds, as well as those compounds with measurements exceeding a benchmark, 

were quantitatively evaluated further in the SLERA as described in Section 3.0.  

 

Background Soils.  Table 5 provides a summary of the data for background soil samples (all 

surface samples).  Only compounds with measured detections, including “J” flagged (or 

estimated) data, are listed in the table.  At least one background sample contained antimony, 

barium, chromium, lead, lithium, manganese, zinc, or HPAHs at a concentration above its 

ecological benchmark.  Although not reported in any background soil sample at a concentration 

above the ecological benchmark, cadmium, copper, and mercury were detected in at least one 

background soil sample and are considered bioaccumulative in soil.  These compounds, as well as 

those compounds with measurements exceeding a benchmark, were quantitatively evaluated 

further in the SLERA as described in Section 3.  It should be noted that boron, strontium, 

titanium, and vanadium were not analyzed for in the background soils.   
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2.6.2 Sediment 

 

Sediment sample data were compared with EPA and TCEQ ecological screening values contained 

in Tables 6 through 9.  The sediment screening values were the lower of the benchmark criterion 

obtained from EPA’s ECO Update re: Ecotox Thresholds (EPA, 1996) and the TCEQ’s 

ecological benchmarks listed in Table 3-4 of TCEQ, 2006.  The hierarchy for the benchmarks 

from the Ecotox Thresholds was marine sediment quality criteria, sediment quality benchmark, 

and effects range low value. 

 

Intracoastal Waterway.  Table 6 provides a summary of the data for sediment samples collected 

in the Intracoastal Waterway adjacent to the Site.  Only compounds with measured detections, 

including “J” flagged (or estimated) data are listed in the table.  At least one sample contained 

4,4’-DDT, benzo(a)pyrene dibenz(a,h)anthracene, pyrene, or total PAHs at a concentration above 

its ecological benchmark.  Although not reported in any Intracoastal Waterway sediment sample 

at a concentration above an ecological benchmark, copper, gamma-Chlordane, 

hexachlorobenzene, mercury, nickel, and zinc were detected in at least one sediment sample and 

are considered bioaccumulative in sediment.  These compounds, as well as those compounds with 

measurements exceeding a benchmark, were quantitatively evaluated further in the SLERA as 

described in Section 3.0. 

   

Intracoastal Waterway Background.  Table 7 provides a summary of the data for sediment 

samples collected in the Intracoastal Waterway background area.  Only compounds with 

measured detections, including “J” flagged (or estimated) data, are listed in the table.  At least 

one sample contained arsenic or nickel at a concentration above its ecological benchmark.  

Although not reported in any Intracoastal Waterway background sample at a concentration above 

an ecological benchmark, copper, 4,4’-DDT, mercury, and zinc were detected in at least one 

sediment sample and are considered bioaccumulative in sediment.  These compounds, as well as 

those compounds with measurements exceeding a benchmark, were quantitatively evaluated 

further in the SLERA as described in Section 3.0. 

 

Wetlands.   Table 8 provides a summary of the data for sediment samples collected in the 

wetlands area north of Marlin Avenue.  Only compounds with measured detections, including “J” 

flagged (or estimated) data, are listed in the table.  At least one sample contained 2-

methylnaphthalene, 4,4’-DDT, acenaphthylene, arsenic, benzo(a)anthracene, benzo(a)pyrene, 
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chrysene, copper, dibenz(a,h)anthracene, endosulfan sulfate, fluoranthene, gamma-chlordane, 

lead, nickel, phenanthrene, zinc, LPAHs, HPAHs, or total PAHs at a concentration above its 

ecological benchmark.  Although not reported in any wetlands sediment sample at a concentration 

above an ecological benchmark, cadmium, 4,4’-DDT, endrin (aldehyde and ketone), mercury, 

and selenium were detected in at least one sediment sample and are considered bioaccumulative 

in sediment.  These compounds, as well as those compounds with measurements exceeding a 

benchmark, were quantitatively evaluated further in the SLERA as described in Section 3.0. 

 

Ponds.  Table 9 provides a summary of the data for sediment samples collected in the ponds 

north of Marlin Avenue.  Only compounds with measured detections, including “J” flagged (or 

estimated) data, are listed in the table.  At least one sample contained 4,4’-DDT or zinc at a 

concentration above its ecological benchmark.  Although not reported in any pond sediment 

sample at a concentration above an ecological benchmark, cadmium, copper, 4,4’-DDD, mercury, 

and nickel were detected in at least one sediment sample and are considered bioaccumulative in 

sediment.  These compounds, as well as those compounds with measurements exceeding a 

benchmark, were quantitatively evaluated further in the SLERA as described in Section 3.0. 

 

2.6.3 Surface Water 

 
Surface water samples were compared with TCEQ ecological screening criteria, which were 

obtained from TCEQ’s ecological benchmarks listed in Table 3-2 of TCEQ, 2006.  If a TCEQ 

value was not available, and a value was available in the Screening Quick Reference Tables (or 

SQuiRTs; Bachman, 2008)), that value was used as the screening criteria.  If the benchmark was 

listed for dissolved concentrations, it was not compared to the total concentration data.  It should 

be noted that dissolved concentrations only apply to metals. 

 

Intracoastal Waterway.  Tables 10 and 14 summarize the analytical data for total and dissolved 

concentrations, respectively, for surface water samples collected from the Intracoastal Waterway 

adjacent to the Site.  Boron concentrations measured in four of four dissolved surface water 

samples collected exceeded the ecological benchmark available in SQuiRTs (Bachman, 2008).  

Selenium, which is considered bioaccumulative in water, was measured in four of four surface 

water samples collected from the Intracoastal Waterway but at concentrations below the 

benchmark.     
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Intracoastal Waterway Background.  Tables 11 and 15 summarize the analytical data for total 

and dissolved concentrations, respectively, for surface water samples collected in the Intracoastal 

Waterway background area, east of the Site and across the Intracoastal Waterway.  4,4’-DDT and 

dissolved silver were detected in at least one sample in excess of their respective benchmark 

values.  4,4’-DDD and 4,4’-DDT were detected in two of five and one of five surface water 

samples collected at the background locations and are considered bioaccumulative although it 

should be noted that 4,4’-DDD was not measured at a concentration greater than the benchmark.  

Boron concentrations measured in four of four dissolved surface water samples collected 

exceeded the ecological benchmark available in SQuiRTs (Bachman, 2008), while iron 

concentrations measured in one of four dissolved surface water samples collected in the 

background area for the Intracoastal Waterway exceeded the benchmark.   

 

Wetlands.  Tables 12 and 16 summarize the analytical data for total and dissolved 

concentrations, respectively, for surface water samples collected in the wetlands drainage areas 

north of Marlin Avenue.  Acrolein and dissolved boron, copper, and manganese were detected in 

at least one sample in excess of their respective benchmark.   Mercury, which is considered 

bioaccumulative, was detected (total concentrations only) in two of four surface water samples 

but below a benchmark for a dissolved concentration.  

 

Ponds.  Tables 13 and 17 summarize the analytical data for total and dissolved concentrations, 

respectively, for surface water samples collected in the two ponds located in the North Area.  

Dissolved silver was detected in all six pond surface water samples in excess of its benchmark 

value.  Boron and manganese were measured in at least one dissolved surface water sample at a 

concentration greater than the benchmark (Bachman, 2008).  Thallium, which is considered 

bioaccumulative, was measured in all three dissolved surface water samples collected from the 

Small Pond.  Selenium, which is also considered bioaccumulative in water, was measured in one 

total surface water sample collected from the Small Pond.  No measured concentrations of 

selenium or thallium were measured in excess of their benchmarks. 
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3.0 SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION  

(STEP 2) 

 

The screening-level exposure and risk calculation description presented in this section of the 

SLERA corresponds to Step 2 of EPA guidance (EPA, 1997).  Step 2 includes an assessment of 

potential ecotoxicity of stressors and the result of Step 2 is a decision on whether additional 

ecological risk evaluation is necessary and/or if data gaps exist. 

 

3.1 POTENTIAL RECEPTORS 

 

Several representative groups of wildlife were identified as receptors of concern (ROCs) for use 

in the SLERA.  Each group of receptors represents a group of species (feeding guild) with similar 

habitat use and feeding habits that could potentially inhabit either the terrestrial, estuarine 

wetland, or aquatic habitats at the Site.  Representative species groups that may use the habitats at 

the Site are described briefly below.  When several species may be present that could represent 

the feeding guild for a habitat, the species was chosen as the ROC for that feeding guild based on 

its habitat affinity and potential for exposure. 

 

3.1.1 Terrestrial Receptors 

 

 Detritivores, Invertebrates and Terrestrial Plants.  There are limited terrestrial areas at the 

Site.   The earthworm was chosen to represent detritivores and invertebrates for the 

terrestrial ecosystem in this area because it is a sensitive organism toxicologically and an 

important part of the food chain as prey for some first-order carnivores.   

 

 Mammalian Herbivores and Omnivores.  Habitat type plays a major role in the presence 

and abundance of the various species of mammals found at the Site.  Of the three major 

groups of mammalian receptors (predators, ungulates, and rodents) potentially found at 

the Site, the small mammalian rodents are the most diverse and complex, and are most 

likely to have the highest area use factor.  The habitat most likely does not support an 

ungulate population because it does not provide protective cover that they prefer although 

they may graze on some of the terrestrial plants on occasion.  The omnivorous deer 

mouse (Peromyscus maniculatus) was selected as the ROC for the various feeding guilds 

of small mammals at the Site.  Dietary composition for the deer mouse, with an assumed 
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area use factor of 100 percent, is assumed to be an equal mix of terrestrial invertebrates 

and terrestrial plant tissue in order to assess the potential exposures to a receptor 

ingesting a general mix of prey types at the Site. 

 

 Mammalian Predators.  Carnivores potentially present include omnivores such as the 

spotted and striped skunks and raccoon as well as the coyote (Canis latrans).  Fecal 

evidence of a predator species was observed at the Site.  Since some of the COPECs are 

considered bioaccumulative compounds, assessing risks to an upper trophic level receptor 

is advisable.  Therefore, the coyote (Canis latrans) was selected as the ROC for the 

mammalian carnivore feeding guild as it may feed at the Site on occasion as part of its 

larger home range.  An area use factor of 100 percent was conservatively assumed per 

EPA, 1997. 

 

 Reptilian Predators.  A representative reptilian predator for the Site is the rat snake 

(Elaphe obsolete), which has been observed at the Site.  Rat snakes feed primarily on 

small mammals and eggs.  An area use factor of 100 percent was conservatively assumed 

per EPA, 1997.  

 

 Avian Herbivores and Omnivores.  In general, avian species are influenced by the same 

types of landscape components as mammals, although vegetation is by far the more 

important factor.  Birds are generally less important than mammals in terrestrial risk 

assessments because they live in less intimate contact with the soil, are highly mobile, 

and in many cases are present only seasonally.  Most small birds have flexible diets that 

emphasize specific types of plant or animal material during certain seasons and most 

species are somewhat opportunistic, feeding on whatever food source is most abundant or 

particularly nutritious/palatable at a given time.  A generalized avian receptor, 

represented by the American robin (Turdus migratorius), was selected to represent the 

omnivorous feeding guild.  An area use factor of 100 percent was conservatively assumed 

per EPA, 1997.   

 

 Avian Predators. Representative avian predators (raptors) for the Site include the red-

tailed hawk (Buteo jamaicensis) although it has not been observed at the Site.  It, 

however, may use the Site for hunting prey occasionally.  They feed primarily on small 
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rodents, snakes, and lizards although they are opportunistic and will feed on other prey at 

times.  An area use factor of 100 percent was conservatively assumed per EPA, 1997. 

 

3.1.2 Estuarine Wetland and Aquatic Receptors 

 

 Benthos, Zooplankton, and Wetlands Plants.  Polychaetes burrow in and ingest sediment 

and have a greater exposure potential to sediment-bound chemicals that most epibenthos 

such as shrimp and crab.  Polychaetes are likely to be the most abundant class of benthic 

organisms found in the Intracoastal Waterway and, as such, Capitella capitata was 

chosen to represent this receptor class. 

 

 Fish and Shellfish.  Fiddler crabs (Uca rapax) and killifish (Fundulus grandis) were 

chosen to represent herbivorous or omnivorous species in the estuarine wetland and 

aquatic ecosystems, respectively.  Fiddler crabs and their burrows are abundant at the 

Site.  They eat detritus (dead or decomposing plant and animal matter) and serve as a 

food source for many wetland animals.  It was assumed that their area use factor is 100 

percent.  The killifish was chosen to represent this feeding guild because it is likely to be 

present in the area of the Site and because it is an omnivorous fish that feeds primarily on 

organic detritus, small crustaceans, zooplankton, epiphytic algae, and polychaetes.  

Killifish may inhabit the Site for its entire life cycle; therefore, an area use factor of 100 

percent was assumed.  

 

 Carnivorous Fish.  Black drum (Pogonias cranius) was selected as the first order 

carnivore ROC because it is present in the Intracoastal Waterway and because it is an 

omnivorous carnivore that eats shrimp, crabs, small fish, benthic worms and algae.  Per 

EPA, 1997, an area use factor of 100 percent was conservatively assumed.  The spotted 

seatrout (Cynoscion nebulosus) was chosen to represent a second order carnivorous fish 

species because it is present in the Intracoastal Waterway and because adult fish feed 

almost exclusively on other fish.  It was conservatively assumed that the area use factor 

for the spotted seatrout is 100 percent per EPA, 1997. 

 

 Avian Predators.  Sandpipers (Calidris genus) were chosen as first order avian predator 

ROC because they have been observed at the Site.  Although not observed at the Site, the 

green heron (Butorides striatus) was chosen as the second order avian predator ROC to 
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assess food chain impacts.  Sandpipers are migratory birds that feed on aquatic insects 

and larva, marine worms, small crabs, small mollusks, and other invertebrate prey items.  

An area use factor of 100 percent was conservatively assumed per EPA, 1997.  Green 

herons are migratory birds that feed on small fish invertebrates, insects, frogs, and other 

small animals.  Per EPA, 1997, an area use factor of 100 percent was conservatively 

assumed for green herons as well. 

 

3.2 SCREENING-LEVEL EXPOSURE ESTIMATES 

 

In the exposure analysis, potential exposure of ecological receptors to COPECs is quantified.  

There are two basic routes of exposure for the COPECs and receptors at the Site:  1) ingestion 

both from food and soil/sediment; and 2) direct contact.  Quantification of exposure potential for 

both of these exposure routes requires data on chemical concentrations in environmental media 

(e.g., soil, sediment, prey items) and ingestion rates or contact information for each receptor and 

pathway.  In addition, body weights, home range size, and other factors must be known for each 

of the receptors, as well as the chemical and physical properties of the COPECs.  Ecological 

receptors based on an ingestion pathway include birds, crustaceans, mammals, and fish.  

Receptors evaluated based on direct contact, include earthworms in the terrestrial ecosystem and 

polychaetes and amphipods in the wetlands/aquatic ecosystem. 

 

Tables 20 and 21 provide exposure parameters for each receptor for terrestrial and estuarine 

wetland/aquatic receptors, respectively.  References for the selected values are included in the 

tables as well. 

 

Exposures via inhalation or dermal absorption were not evaluated for most receptors because of a 

lack of appropriate exposure and toxicity data and the uncertainty associated with these pathways 

(TNRCC, 2001).  The exposure of animals to contaminants in soil by dermal contact is likely to 

be small due to barriers of fur, feathers, and epidermis.  Therefore, the SLERA focuses on the 

ingestion pathways as the primary exposure route for most vertebrates (unless direct contact is 

specifically noted and assessed).  

 

For most receptors evaluated based on ingestion, exposure is quantified by estimating the daily 

dose (mg COPEC/kg body weight per day) that the receptor is expected to receive.  For second 

order carnivorous fish, mammals, and birds exposed through ingestion, estimates of exposure are 
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calculated using dietary concentration rather than daily dose.  For the direct contact pathway (i.e., 

earthworm and polychaetes), the COPEC concentration in soil or sediment was used directly to 

estimate exposure. 

 

EPA guidance (EPA, 1997) suggests conservatively using maximum concentrations in the 

SLERA, which is often performed when only limited data sets are available.  During the scoping 

meeting with EPA, it was discussed that a 95% upper confidence limit (UCL) on the average 

concentration would more appropriately represent the exposure point concentration (EPC) given 

the extensive characterization and sampling that has been conducted at the Site.  The general 

procedure that is recommended by EPA to estimate a 95% UCL (EPA, 2002) was used as the 

EPC to represent the upper end of exposure.  EPA’s ProUCL Version 4 program (EPA, 2007) 

was used to analyze dataset distribution and calculate average and 95% UCL concentrations.  

ProUCL calculates various estimates of the 95% UCL of the mean, and then makes a 

recommendation on which one should be selected as the best UCL estimate.  If the average or 

95% UCL is greater than the maximum detected concentration, the maximum measured 

concentration was used as the exposure point concentration for the RME evaluation (EPA, 2002).    

 

Appendix A provides the ProUCL output when there were sufficient samples to run statistics (soil 

and sediment).  It should be noted that for avian receptors, the exposure point concentration was 

based on surface soil data because it is unlikely that the avian ROC is exposed to subsurface soils 

given their habitat preferences, activities, and feeding behavior.  One-half of the sample detection 

limit was used for samples without a measurement at or above the sample detection limit.  Both 

averages and 95% UCLs were used in the SLERA to provide a range of exposure point 

concentrations.   

 

The general equation that will be used for estimating COPEC dose from the soil/sediment and 

food ingestion pathways is presented below: 

 

For a soil and sediment pathway: 

 

Dosesoil/sediment = Csoil/sediment x IRsoil/sediment x AFsoil/sediment x AUF 

BW 
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For a food (dose) pathway: 

 

Dosefood = Cfood x IRfood x AUF 

BW 

 

Where: 

 C soil/sediment   = chemical concentration in soil/sediment (mg/kg) 

 C food    = chemical concentration in food (mg/kg) 

 IR soil/sediment  = soil/sediment ingestion rate (kg/day) 

 IR food    = food ingestion rate (kg/day) 

 AF soil/sediment  = chemical bioavailability factor from soil/sediment 

(unitless) 

 AUF   = area-use factor (unitless) 

 BW   = wildlife receptor body weight (kg) 

 

It should be noted that the chemical bioavailability factor for all compounds in both soil and 

sediment was assumed to be 1 (ie., 100% bioavailable for uptake). COPEC concentrations in food 

were estimated from soil/sediment concentrations using bioaccumulation factors (BAFs) or biota-

sediment accumulation factors (BSAFs) with the following equation: 

 

Cfood = Csoil/sediment x BAF (or BSAF if sediment) 

 

For those receptors exposure through both soil or sediment and dietary exposure routes, the dose 

was assumed to be additive with the equation: 

 

Dosetotal = Dosesoil/sediment + Dosefood 

 

Various literature sources, including the Wildlife Exposure Factors Handbook (EPA, 1993), were 

reviewed to determine the types of prey ingested by the wildlife receptors and the amounts.  It 

was assumed that the deer mouse has incidental soil ingestion only, while the coyote and the red-

tailed hawk predominantly have food ingestion with an incidental amount (i.e., 2%) of soil 

ingestion, and the American robin and rat snake are exposed through both food and soil sources.  

It was assumed that fiddler crabs, killifish, sandpipers, and black drum are exposed to COPECs 
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via food and incidental ingestion of sediment while spotted seatrout and green heron are exposed 

via prey items.  

 

Appendices B through H provide detailed intake (dose) calculations for each media and all 

receptors.  For the purposes of the SLERA, the dose and estimated risks were assumed to be 

similar for the killifish and black drum due to the similarity in the toxicity reference values used 

to calculate risk and because they are both omnivores with a varied diet.  Since dose is adjusted 

for body weight, the differences between their food intake and body weight should not 

mathematically make a difference.  In addition, assuming the area use factor for both species is 

100% makes the differences between their home ranges negligible for the purposes of the SLERA 

calculations.  

 

3.3 TOXICITY REFERENCE VALUES 

 

Species-specific toxicity reference values (TRVs) were determined using scientific literature and 

other available resources with selected benchmarks generally based on measurements of survival 

growth or reproduction in the laboratory.  A TRV was selected from the available scientific 

literature for each compound using the following criteria (EPA, 1997): 

 

 Doses based on the receptor species selected for evaluation were used preferentially; 

however, if toxicity information is not available for the species, doses for animals within 

the same class as the receptor species were used. 

 Data for reproductive or developmental effects were used preferentially over other 

endpoints.  Reproductive and developmental effects represent a more sensitive measure 

of wildlife effects than mortality.  Therefore, these effects were chosen in preference to 

the less sensitive mortality endpoint for assessing ecological risk to the ROCs. 

 Chronic data were used preferentially to sub-chronic or acute data, and no observable 

adverse effects levels (NOAELs) were used in preference to lowest observable adverse 

effects levels (LOAELs) and effects measurements. 

 

Effects Range Low (ERL) and Effects Range Medium (ERM) values were used as sediment 

TRVs for benthic receptors.  TRVs were not available for each receptor class or for each 

compound.  Where appropriate, surrogate values were used in for some species to species 

extrapolations and some within some chemical classes (eg., DDT for DDE) for chemicals without 
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TRVs.  Because using surrogate values introduces considerable uncertainty into the risk 

assessment process, care was taken to only use surrogate values for chemicals with similar 

chemical structures or toxicities to minimize the uncertainty.  The chemicals with no TRVs were 

discussed in the uncertainty section. 

 

3.4 SCREENING-LEVEL RISK ESTIMATES 

 

The purpose of the risk characterization is to integrate the exposure and ecological effects 

analyses to determine if ecological receptors at the Site are potentially at risk from chemical 

exposure.  In this section, the dose estimate is compared to the TRV to evaluate the potential for 

adverse health effects to the ROC using a hazard quotient approach.  Hazard quotients (HQs) are 

calculated to make these comparisons.  The HQ is a ration of the estimated exposure 

concentration to the TRV where: 

 

HQ = Dose / TRV 

 

If the HQ is less than one, indicating the exposure concentration or dose is less than the TRV, 

adverse effects are considered highly unlikely.  If the HQ is equal to or greater than one, a 

potential for adverse effects may exist.  It should be noted that an HQ greater than one by itself 

does not indicate the magnitude or effect nor does it provide a measure of potential population-

level effects (Menzie et al., 1992), and certainly should be evaluated based on the conservative 

nature of the assumptions.  Because of this issue, HQs are calculated using NOAELs and ERLs 

initially and if the NOAEL-based HQ exceeds one, the HQ was also calculated using a LOAEL 

and ERM (when available) to provide a range of results to assist with risk management decisions.  

HQs were calculated for individual polycyclic aromatic hydrocarbons (PAHs) as well as for total 

PAHs, low-molecular weight PAHs (LPAHs), and high-molecular weight PAHs (HPAHs).  

PAHs were classified as LPAH or HPAH according to Box 3-6 of TCEQ guidance (TCEQ, 

2001). 

 

Tables 22, 23, and 24 provide a summary of the HQs that exceed one per media, receptor and 

compound for the South and North Areas and Background Areas, respectively.  Appendices B 

through H provide the complete set of calculations for all compounds, while Appendix I provides 

the risk calculations using LOAELs for a select group of compounds, media and receptors.  A 

discussion of the results for each compound with a HQ greater than one follows by media.   
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3.4.1 South Area Soil 

 

As shown in Table 22, the NOAEL-based HQs for 4,4’-DDT, antimony, Aroclor-1254, copper, 

lead, and zinc exceed one for one or more terrestrial receptors.  Zinc is the only compound with a 

LOAEL-based HQ greater than one for the earthworm receptor (the HQ using the average EPC is 

0.86; while the HQ using the RME EPC is 1.52).  The zinc LOAEL-based HQs for the deer 

mouse, coyote, rat snake, American robin, and red-tailed hawk receptors are below one.   

 

3.4.2 North Area Soil 

 

As shown in Table 23, the NOAEL-based HQs for antimony, dieldrin, lead, and zinc exceed one 

for one or more terrestrial receptors.  Zinc is the only compound with a LOAEL-based HQ 

greater than one for the earthworm receptor (the HQ using the average EPC is 0.45; while the HQ 

using the RME EPC is 3.32), the deer mouse receptor (the HQ using the average EPC is 0.14; 

while the HQ using the RME EPC is 1.06), and the American robin receptor (the HQ using the 

average EPC is 0.19; while the HQ using the RME EPC is 1.42).  The zinc NOAEL and LOAEL-

based HQs for the coyote, rat snake, and red-tailed hawk receptors are below one. 

 

3.4.3 Background Area Soil 

 

As shown in Table 24, the NOAEL-based HQs for antimony, barium, and zinc exceed one for 

one or more terrestrial receptors.  Barium and zinc have a LOAEL-based HQ greater than one for 

the earthworm receptor (the HQ using the average EPC for barium is 1.01 and 0.46 for zinc; 

while the HQs using the RME EPCs for barium and zinc are 1.52 and 1.8, respectively).  The 

barium and zinc LOAEL-based HQs for the deer mouse, coyote, rat snake, American robin, and 

red-tailed hawk receptors are below one. 

 

3.4.4 Intracoastal Waterway Sediment 

 

As shown in Table 22, the ERL-based HQ for 4,4’-DDT, benzo(a)anthracene, 

dibenz(a,h)anthracene, fluoranthene, fluorene, gamma-chlordane, phenanthrene, pyrene, HPAHs 

and total PAHs exceed one for the benthic receptor.  The ERM-based HQs for the benthic 

receptor for these compounds were less than one.  The only benchmark available for 

hexachlorobenzene was the Apparent Effects Threshold (AET), and both the average and RME 
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HQs exceed one for benthic organisms.  None of the other NOAEL or LOAEL-based HQs was 

above one for aquatic or estuarine receptors. 

 

3.4.5 Intracoastal Waterway Background Sediment 

 

As shown in Table 24, none of the NOAEL-based HQs for any compound for any receptor 

exceeds one.  The AET-based HQs for hexachlorobenzene using both the average and RME 

EPCs exceed one for benthic organisms. 

 

3.4.6 North Area Wetlands Sediment 

 

As shown in Table 23, the ERL-based HQ for many individual PAHs, 4,4’-DDT, endrin 

aldehyde, gamma-chlordane, LPAH, HPAH, and total PAHs exceed one for the benthic receptor.  

The AET-based HQs for benzo(g,h,i)perylene and indeno(1,2,3-cd)pyrene were 1.11 and 1.28, 

respectively, for the RME benthic scenario although the HQs for the average scenario were 0.29 

and 0.33, respectively.  There is not an ERL or ERM for benzo(g,h,i)perylene and indeno(1,2,3-

cd)pyrene.  The ERM-based HQs for dibenz(a,h)anthracene 4.15 for the RME benthic scenario 

and 0.77 for the average benthic scenario.  None of the NOAEL-based HQs exceed one for the 

aquatic or estuarine receptors. 

 

3.4.7 Pond Sediment 

 

As shown in Table 23, the ERL-based HQ for 4,4’-DDT and zinc exceed one for the benthic 

receptor while the ERM-based HQs for zinc are 0.81 and 2.44 for the average and RME 

scenarios, respectively.  None of the other compounds measured in pond sediment exceed the 

ERL-based or ERM-based HQ.  None of the LOAEL-based HQs exceed one for the aquatic or 

estuarine receptors, although NOAEL-based HQs exceed one for copper, nickel, and zinc in the 

sandpiper and green heron. 

 

3.4.8 Surface Water 

 

As described in Section 2.0, dissolved boron measured in surface water in the Intracoastal 

Waterway, 4,4’-DDT, and dissolved boron, iron, and silver measured in surface water from the 

background area of the Intracoastal Waterway, acrolein and dissolved boron, copper, and 
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manganese measured in surface water from the North Area wetlands, and dissolved boron, 

manganese, and silver measured in surface water from the ponds located in the North Area 

exceed their screening level. 

 

A hazard quotient risk approach was not used to evaluate these data given the uncertainty when 

trying to estimate food chain effects.  However, additional evaluation of these compounds, levels 

measured in surface water at the Site, and other measures of toxicity (ie., the LC50 which 

represents mortality for 50 percent of the organisms tested under specified conditions) are 

discussed herein.  LC50 data were obtained from EPA’s ECOTOX database (EPA, 2009) by 

compound.  Data for studies conducted in marine water were used when available for species that 

are native to Texas.  Only data for tests that were at least 96 hours in duration were used, unless 

otherwise noted.  The lowest LC50 was selected for the most sensitive species (when a difference 

was observed).  When enough data were available, a geometric mean of the dataset was 

calculated and used for the evaluation. 

 

Additional quantitative evaluation was not conducted for mercury, selenium, or thallium since 

they were not measured above their respective screening criteria in surface water.  Although they 

are considered bioaccumulative and food chain effects may be of concern, the screening criteria 

used account for bioaccumulation in their derivation and, as such, comparing site concentrations 

to these values is adequately protective of food chain effects. 

 

Table 25 summarizes the results of the screening criteria and this risk evaluation.  Conclusions of 

risk based on exceeding screening levels are discussed in more detail in Section 5.0. 

 

Acrolein.  Acrolein was measured in one of four surface water samples collected in the wetlands 

area at a concentration of 0.00929 mg/L.  There was one LC50 study conducted in saline water 

and that was a 96-hour study performed with Cyprinodon variegatus, or sheepshead minnow, 

which is a native species found in Texas.  Based on LC50 data obtained from EPA’s ECOTOX 

database (EPA, 2009), the LC50 for this species was 0.43 mg/L.   

 

Boron.  The maximum measured concentrations of dissolved boron in surface water collected 

from the Intracoastal Waterway, the background area of the Intracoastal Waterway, the wetlands 

area, and the ponds were 4.99, 4.33, 2.75, and 3.33 mg/L, respectively.  Based on LC50 data 

obtained from EPA’s ECOTOX database (EPA, 2009), the range of LC50s for the most sensitive 
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species was 19 to 290 mg/L, with a geometric mean from the twelve tests of 86.5 mg/L.  It should 

be noted that none of the studies available were conducted in saline water, and the test compound 

was boric acid.  The most sensitive species was Ictalurus punctatus, or channel catfish and, while 

the study was conducted using freshwater under laboratory conditions for 120 hours (or more), 

this species is native to Texas and can live in brackish water. 

 

Copper.  The maximum measured concentration of dissolved copper in surface water collected 

from the wetlands area was 0.011 mg/L.  There are numerous LC50 studies for copper in salt water 

listed on EPA’s ECOTOX database (EPA, 2009).  Of the several 96-hour tests for species that 

may be found in Texas, the lowest LC50 was 0.368 mg/L for the Cyprinodon variegatus, or 

sheepshead minnow.  The other LC50s ranged from 0.368 mg/L to as high as 8.4 mg/L for the 

striped bass (Morone saxatilis). 

 

4,4’-DDT.  DDT was measured in one of four surface water samples collected in the Intracoastal 

Waterway background area at a concentration of 0.000013 mg/L.  There are over 280 LC50 

studies listed on EPA’s ECOTOX database (EPA, 2009) for DDT, most of which are freshwater 

studies or salt water studies conducted for less than a 96-hour duration or non-native species.  The 

96-hour LC50s determined for DDT in saltwater for the Western mosquitofish or Gambusia 

affinis, striped bass or Morone saxatilis, and striped killifish or Fundulus majalis were 0.00045, 

0.00053, or 0.001 mg/L, respectively.  All of these species are native to Texas. 

 

Iron.  Iron was detected in one for four dissolved surface water samples collected in the 

Intracoastal Waterway background area at a concentration of 0.06 mg/L.  Based on data from 

EPA’s ECOTOX database (EPA, 2009), there were no studies in saline water for aquatic species 

that are native to Texas.  Therefore, LC50 studies conducted on Ictalurus punctatus or channel 

catfish, crayfish, Gambusia affinis or Western mosquitofish, and Morone saxatilis or striped bass 

were evaluated to determine a representative LC50 for iron.  Upon visual inspection of the data for 

all tests conducted for 96-hours, it appeared that the striped bass was the more sensitive species 

since the LC50s were lower by about a factor of two or more when compared to other species.  Of 

the two tests, the LC50 for the lower replicate was 4 mg/L while the higher value was 6 mg/L. 

 

Manganese.  The maximum measured concentrations of dissolved manganese in surface water 

collected in the wetlands area and ponds were 0.33 and 1.06 mg/L.  According to data obtained 

from EPA’s ECOTOX database (EPA, 2009), the only LC50 study conducted for manganese or 
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manganese chloride was a 72-hour test in Asterias rubens, or starfish.  The LC50 obtained from 

this study was 50 mg/L while values of 100 and 200 mg/L were obtained for a similar study in 

starfish but the test durations were less than one day.   Manganese chloride LC50s for crayfish in 

freshwater ranged from 17 to 51 mg/L for studies of 96-hour or greater duration.  

 

Silver.  The maximum measured concentrations of dissolved silver in surface water collected 

from the Intracoastal Waterway background area and the ponds were 0.0058 and 0.0029 mg/L, 

respectively.  All studies that were conducted using saline water used Cyprinodon variegatus, or 

sheepshead minnow, and were of 96 or more hours in duration.  Based on LC50 data obtained 

from EPA’s ECOTOX database (EPA, 2009), the range of LC50s was 0.961 to 3.1 mg/L, with a 

geometric mean from the fourteen tests of 1.45 mg/L.  It should be noted that the test compound 

for these studies was silver chloride.  The most sensitive species was Ictalurus punctatus, or 

channel catfish and, while the study was conducted using freshwater under laboratory conditions 

for 120 hours (or more), this species is native to Texas and can live in brackish water. 
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4.0 UNCERTAINTY ANALYSIS FOR STEPS 1 AND 2 

 

This section describes the uncertainties associated with the methodology and results of the 

SLERA.  Risk assessments (both ecological and human) necessarily require assumptions and 

extrapolations within each step of the analysis and this lead to uncertainty in predicted risks.  

These uncertainties are generally the result of limitations in the available scientific data used in 

the exposure and risk models as well as their applicability to the Site.  Accordingly, the key 

assumptions and uncertainties are thought to have the greatest influence on the ecological risks 

predicted for the Site and, as such, they are presented with a qualitative description of how the 

uncertainty may affect the evaluation and conclusions.  This provides the risk manager with the 

appropriate context for understanding the level of confidence with the risk assessment results.  

 

There are two principle sources of uncertainty – those resulting from natural variability and those 

resulting from data limitations.  Both types of uncertainty are discussed as they relate to the three 

major steps of the SLERA:  exposure assessment, effects characterization, and risk 

characterization. 

 

4.1 EXPOSURE ANALYSIS UNCERTAINTY 

 

This section primarily focuses on the uncertainties in the exposure analysis resulting from data 

limitations.  There are three general categories of uncertainty that are discussed in this section: 

general exposure analysis uncertainties, receptor-specific uncertainties (i.e., uncertainties that are 

related to the receptors evaluated), and chemical specific uncertainties. 

 

4.1.1 General Exposure Analysis Uncertainties 

 

General exposure analysis uncertainties are those components of the exposure analysis that have 

not been or could not be well characterized for the assessment endpoints evaluated.  Due to the 

conservative nature of the SLERA, however, it is believed that the overall impact of uncertainties 

related to the exposure analysis result in an overestimate of risk.   

 

Data collected at the Site satisfied the goals described in the Work Plan (PBW, 2006a) and, thus, 

adequately characterize the Site’s nature and extent of contamination.  As described in the NEDR 

(PBW, 2009), hundreds of samples of soil, sediment, and surface water were collected for the 
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South Area, North Area, Intracoastal Waterway, and background soil, sediment, and surface 

water locations.  Characterization was conducted for the entire Site and continued if a screening 

level was exceeded.     

 

Overall, the data quality was determined to be of high quality.  All data were subjected to a 

complete validation (per the Project QAPP) and very few of the data for any of the analytes were 

found to be unusable (ie., “R-flagged”).  In instances where data were unusable, the analysis was 

conducted again and the R-flagged data was unused.  Some of the data are qualified (ie., “J-

flagged”) as estimated because the measured concentration is above the laboratory detection limit 

but below the quantitation limit and/or due to minor quality control deficiencies.  According to 

the Guidance for Data Useability in Risk Assessment (Part A) (EPA, 1992), data that are qualified 

as estimated should be used for risk assessment purposes.  Data quality will be discussed in 

greater detail in the RI report.   

 

Because the site characterization was so thorough at the Site and the data of high quality, it is 

believed that the average and 95% UCL of the mean adequately represent Site concentrations for 

chronic exposure conditions, such as those assumed in this evaluation, and that little uncertainty 

was incurred in the assessment due to incomplete site characterization.  Organisms with home 

ranges smaller than the Site such as the earthworm and deer mouse for terrestrial receptors and 

capitella capitata and fiddler crab for aquatic/estuarine receptors may be exposed to a locally 

higher concentration than the mean or 95% UCL.  However, since the assessment endpoint is 

based on community survival and productivity and not individual survival and productivity, it is 

acceptable to use summary statistics to represent community risks. 

 

The assumptions regarding ecological exposure on the South Area of the Site pose a highly 

conservative bias to uncertainty given that it was assumed that wildlife populations use and are 

exposed to the entire Site, and that these areas provide sufficient cover and/or foraging habitat to 

support these wildlife populations.  The South Area was developed for industrial purposes and 

lacks the natural vegetative cover characteristic of viable ecological habitat.  In many portions of 

the South Area, ground surface is covered by concrete slabs or the soil has been worked and there 

is a permeable cover such as gravel and/or oyster shell base that prevent nesting and foraging.  It 

should be noted, however, that there are some grasses and sparse weedy cover than has grown 

since the operations at the Site have stopped but this is a relatively small area when compared to 

the approximate 20-acre South Area.  The developed and disturbed nature of the habitat at the 
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South Area was not taken into consideration in the SLERA and, as such, it is very likely that risks 

are overestimated for all receptors. 

 

The same general uncertainty as described above applies to the risks associated with sediment 

from the Intracoastal Waterway since the area of the Intracoastal Waterway near the Site does not 

provide suitable habitat to encourage or keep fish and other ecological receptors at the Site as 

noted by USFWS (USFWS, 2005a).  This fact was noted during the fish sampling program when 

it took several weeks to catch the required number of fish (27) in the Intracoastal Waterway at the 

Site using gill nets whereas fish were more plentiful (and thus more readily caught) in the 

background area that contained a higher quality habitat. 

 

4.1.2 Receptor-Specific Uncertainties 

 

Receptor-specific uncertainties include those parameters in the dose equation that have not been 

directly measured for receptors at the Site.  Receptor-specific uncertainties applicable to both 

terrestrial and aquatic/estuarine receptors include the body weights and food and soil/sediment 

ingestion rates used to quantify exposure estimates.  Often, the incidental soil/sediment ingestion 

rate was assumed to be a fraction of dietary intake since an alimentary study was not available to 

describe soil/sediment ingestion.  Additionally, dietary fractions of all receptors were based on 

either literature data or best professional judgment.  Many of the receptors evaluated in the 

SLERA, such as the deer mouse and American robin, have been fairly well studied so this was 

not considered a major uncertainty. 

  

Per EPA guidance (EPA, 1997), it was assumed that the area use factor for all receptors was 

100% which most likely overestimates exposure and risk for the more mobile receptors such as 

the red-tailed hawk, coyote, black drum, spotted seatrout, sandpiper, and green heron.  The 

conservatism is compounded with receptors that consume prey items since it was assumed that 

100% of their prey comes from the Site as well. 

 

4.1.3 Chemical-Specific Uncertainties 

 

Chemical-specific uncertainties are those factors that are assumed for specific chemicals and 

generally relate to fate and transport modeling.  These uncertainties should be considered in 

weighing the importance of the predicted risks for that chemical.  
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Bioaccumulation factors and biota-sediment accumulation factors were selected from available 

literature as noted in the toxicity tables provided in the appendices.  They were not available for 

several of the compounds, and often the data available is sparse or of unknown quality.  This 

makes assessing food chain effects in the evaluation difficult and sometimes uncertain.  When 

appropriate, surrogate values for different chemicals and/or different receptors were used to allow 

for risks to be estimated for higher trophic level receptors.  This approach imparts uncertainty into 

the evaluation although it is difficult to discern whether it leads to an over-estimation or under-

estimation of potential risks. 

 

Bioavailability was assumed to be 100% per EPA guidance (EPA, 1997) although it is well 

known that most metals and some organic compounds are less than 100% bioavailable.  This 

assumption leads to an overestimation of risks, which can be significant. 

 

4.2 EFFECTS CHARACTERIZATION UNCERTAINTY 

 

This section describes the assumptions inherent to the use of chemical-specific TRVs for 

chemicals evaluated in the terrestrial and aquatic/estuarine systems and chemical-specific 

ERLs/ERMs for chemicals evaluated for sediment-dwelling benthic organisms.  PAHs in 

sediment, as discussed prior, were also evaluated as a class (total PAHs) and subclasses (LPAHs 

and HPAHs). 

 

Most available toxicity data were for standard laboratory animals or domestic animals such as 

rats, mice, quail, mallards, trout, and fathead minnows.  Thus, these animals were used as 

surrogates to represent the toxicity of chemicals to site-specific receptors.  It is unknown how the 

sensitivities of these surrogate organisms to toxicants compare to the sensitivities of the wildlife 

receptors evaluated at the Site.  Using surrogate TRVs, therefore, may over- or underestimate 

toxicity and estimated risk to receptors at the Site.  

 

The lack of screening values and toxicity data for several compounds imparts uncertainty on the 

evaluation although it is difficult to determine the significance of the uncertainty.  It appears, 

however, that screening values and/or TRVs were available for the more toxic (relatively) and 

prevalent compounds (both frequency and concentration) at the Site.  The exception to this is for 

surface water.  Many compounds measured in surface water did not have screening values so it 
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was not possible to assess the potential risks for many compounds nor the significance of this 

minimal evaluation.  Many of the compounds measured, however, are naturally occurring and all 

compounds were measured at relatively low concentrations.   

 

There are uncertainties in the PAH ERLs/ERMs used to assess risk to benthos.  These values are 

based on effects to growth, survival, and/or benthic community indices for (largely) field 

collected sediments across the United States and should be used only as a screening tool (Long, et 

al., 1995).  The use of field collected sediments imparts uncertainty in the establishment of these 

screening benchmarks and in any subsequent evaluation of sediment risk using these values 

because these sediments also contain concentrations of other chemicals that will affect sediment 

toxicity.  The differences between the toxicity observed in the studies used to develop the 

ERLs/ERMs and site-specific measures of toxicity may be remarkable as observed at several site-

specific studies where higher concentrations of PAHs did not result in toxicity (Alcoa, 2000 and 

Paine, 1996). 

 

The AETs used to characterize risk for hexachlorobenzene, benzo(g,h,i)perylene, and 

indeno(1,2,3-cd)pyrene are based on screening sediment benchmarks developed for Puget Sound 

using a bivalve study, a microtox assay, and a microtox assay, respectively.  Sediment toxicity is 

highly variable based on local sediment conditions and, therefore, predictions of risk from 

screening values can vary greatly.  

 

4.3 RISK CHARACTERIZATION UNCERTAINTY 

 

This section discusses uncertainties related to the risk characterization and the methodology used 

to estimate risk.  The most significant general uncertainty associated with risk characterization is 

how exposure to multiple chemicals was evaluated.  Additivity of effects to the various receptors 

from exposure to the multiple chemicals measured at the Site was not appropriate since these 

chemicals, for the most part, act via different mechanisms of toxicity.  Furthermore, no evidence 

was found in the scientific literature to suggest that the toxicity of the compounds measured at the 

Site should be considered additive.  Likewise, some metals are antagonistic but these effects were 

not considered either since the exact mechanisms are not well understood toxicologically nor is 

there an accepted method for quantifying this type of interaction in the risk assessment. 
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For PAHs, however, potential effects were assumed to be additive and, as such, risks were 

estimated for total PAHs, LPAHs, HPAHs, and for individual compounds as well.  This multi-

pronged evaluation increases the confidence in the risk predictions as it provides for several lines 

of evidence to draw conclusions. 
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5.0 SUMMARY AND CONCLUSIONS OF THE SLERA 

 

The SLERA can be used to assess the need and, if required, the level of effort required to conduct 

a baseline ecological risk assessment, or to determine that no further action is necessary.  

Furthermore, the SLERA can be used to focus subsequent phases of the investigation by 

eliminating compounds from further evaluation (EPA, 2001).  This section presents the summary 

and conclusions of the SLERA. 

 

5.1 SUMMARY OF RISK EVALUATION 

 

The ecological risk assessment evaluated the potential for unacceptable risk for terrestrial and 

aquatic/estuarine receptors as a result of direct (incidental ingestion) and indirect 

(bioaccumulation/biomagnifications through the food chain) exposure to chemicals measured in 

soil and sediment at the Site.  A summary of all soil and sediment HQs greater than one are 

provided in Tables 22, 23, and 24 for the South Area, North Area, and Background areas, 

respectively, while Appendices B through I provide detailed risk characterization calculations for 

all compounds.  A summary of the surface water risk evaluation is provided in Table 25. 

 

5.1.1 Soil and Sediment   

 

Several of the calculations result in an HQ greater than one using the NOAEL or ERL as the 

TRV, which suggests that there is a possible risk to these receptors via exposure to the compound 

in the media.  The compounds with LOAEL- or ERM-based HQs greater than one are discussed 

further in this section.  Results of the ecological assessment indicate the following: 

 

 The LOAEL-based HQs for zinc in soil from the South Area are 0.81 and 1.52 for the 

average and RME earthworm receptor scenarios, respectively. 

 

 The LOAEL-based HQs for zinc in soil from the North Area are 0.45 and 3.32 for the 

average and RME earthworm receptor scenarios, respectively.  The LOAEL-based HQs 

for zinc in soil from the North Area are 0.14 and 1.06 for the average and RME deer 

mouse receptor scenarios, respectively, and 0.19 and 1.42 for the average and RME 

American Robin receptor scenarios, respectively.   
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 The LOAEL-based HQs for zinc in soil from the background area are 0.46 and 1.80 for 

the average and RME earthworm receptor scenarios, respectively.  The LOAEL-based 

HQs for barium in soil from the background are 1.01 and 1.52 for the average and RME 

earthworm receptor scenarios, respectively. 

 

 The AET-based HQs for hexachlorobenzene in sediment in the Intracoastal Waterway are 

1.67 and 2.10 for the average and RME benthic receptor scenarios, respectively.  The 

AET-based HQs for hexachlorobenzene in sediment from the background location are 

2.97 and 3.12 for the average and RME benthic receptor scenarios, respectively. 

 

 The ERM-based HQs for zinc in pond sediment are 0.81 and 2.44 for the average and 

RME benthic receptor scenarios, respectively.   

 

 The ERM-based HQs for dibenz(a,h)anthracene in sediment from the North Area 

wetlands are 0.77 and 4.15 for the average and RME benthic receptor scenarios, 

respectively. 

 

Estimated risks for earthworms from zinc in soils of the South Area, North Area, and background 

area as well as estimated risks for the benthic receptor from zinc in pond sediment suggest that 

adverse risks may be possible.  It is concluded, however, that based on similar soil zinc 

concentrations measured at all four areas (South Area soil, North Area soils, background area 

soils and the Small Pond sediments) and similar estimated risks for these areas, additional 

investigation and evaluation are not necessary.   

 

Zinc concentrations in soil and/or sediment at the Site and background area may represent natural 

variation or indicate regionally elevated levels from natural and/or anthropogenic sources.  As 

reported in ATSDR, 2005, zinc is found is soils and surficial material of the US at concentrations 

between <5 and 2,900 mg/kg (ATSDR, 2005).  Zinc is a commonly used metal and most of the 

produced zinc is used to galvanize steel and iron products to prevent corrosion.  

 

Plate 2 provides surficial zinc concentrations in soil and sediment collected during the RI.  

Evaluating the zinc data closer shows that, while it is somewhat random, there is also an 

observable trend of higher concentrations of zinc along Marlin Ave.  This holds true when 

looking at the six pond samples -- zinc concentrations in the Small Pond, which is closer to 
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Marlin Ave. and is more of a low depression in the earth than a true pond, are much higher than 

concentrations in the Fresh Water Pond.  Likewise, zinc concentrations measured in off-site 

background samples BSS-1 and BSS-6 were 969 and 890 mg/kg respectively.  These data support 

the conclusion that the zinc measured at the Site may reflect natural variation in an area of 

regionally elevated zinc.  Because of this issue and the similarities in estimated risks associated 

with zinc at the Site and from the background area, it is concluded that no additional evaluation of 

zinc is needed. 

 

Hexachlorobenzene measured in sediment of the Intracoastal Waterway near the Site and the 

background area suggests a possible risk for the benthic receptor.  It is concluded that based on 

similar potential risks between sediments in the Intracoastal Waterway near the Site and the 

background area, however, that additional investigation and evaluation are not necessary.  It 

should be noted that hexachlorobenzene was measured in one of sixteen sediment samples, and 

was “J” flagged.  It was not measured in the background samples but using the detection limit 

results in a similar risk estimate. 

 

The ERM-based HQs for dibenz(a,h)anthracene ranged from 0.77 to 4.15 for the average and 

RME benthic receptor scenarios, respectively, which suggest that adverse benthic risks from 

sediment in the North Area are possible for the areas.  It should be noted, however, that the ERM-

based HQs for total PAHs and HPAHs are below one as are the NOAEL-based HQs for the 

fiddler crab, sandpiper and green heron receptors.  Dibenz(a,h)anthracene is not considered 

bioaccumulative (TCEQ, 2001) and none of the risk estimates for the higher trophic level 

receptors have HQs greater than one for this compound.   

 

Evaluating dibenz(a,h)anthracene closer reveals that six of forty-nine samples exceeded the 

TCEQ marine sediment Protective Concentration Limit (PCL) while five of six samples exceeded 

both the TCEQ second effects level (SEL) for marine sediment and the midpoint of the PCL and 

SEL.  Dibenz(a,h)anthracene was not measured in the other forty-three samples above the sample 

detection limit.  The skewness of the dataset was impacted by these six samples and the forty-

three non-detects, and was significant enough to influence ProUCL to recommend using a 99% 

Chebyshev value as the EPC.  When the geometic standard deviation and variability are relatively 

high, a 99% Chebyshev UCL is recommended, which is considerably more conservative that the 

95% UCL.  Therefore, the RME risk estimate accounts for this variability and likely 

overestimates risk for the majority of the Site. 
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As noted in Section 2.0, there are no indications that the benthic community in these six locations 

is stressed or has been impacted by the dibenz(a,h)anthracene or other compounds present in the 

sediment.  Based on this weight of evidence, it is unlikely that localized concentrations of 

dibenz(a,h)anthracene have an appreciable, adverse ecological effect on the benthic community 

of the North Area wetlands.  It is unclear why the toxicity value for this compound is significantly 

lower than the benchmarks derived for the structurally similar PAHs but it is clear that this low 

value significantly impacts the perception of risk and should be taken in context with other 

benchmarks.   

 

5.1.2 Surface Water 

 

Several conclusions can be made in regards to surface water sampled at the Site.  Surface water 

sampled near the Site in the Intracoastal Waterway did not have measured concentrations in 

excess of screening values, except for dissolved boron, whereas dissolved boron, iron, and silver, 

and 4,4’-DDT were measured in at least one surface water sample collected at the background 

location that did exceed screening levels.  More compounds were measured in the samples 

collected from the background location than near the Site although the concentrations for those 

compounds measured at both areas were generally similar.  Dissolved boron and silver 

concentrations measured in the ponds were less than that measured in surface water collected 

from the background area of the Intracoastal Waterway.  Dissolved manganese was measured in 

pond surface water at a concentration greater than the benchmark.  Dissolved boron, copper, and 

manganese, and acrolein were measured in excess of their screening criteria in one sample of 

surface water collected in the wetlands of the North Area. 

 

All of the concentrations of compounds measured in surface water were well below the reported 

LC50s, in all cases by more than an order of magnitude and sometimes several orders of 

magnitude.  While it is difficult to determine the significance of these screening level 

comparisons since many occur in background areas, it is unlikely that adverse ecological effects 

are occurring due to Site-related chemicals measured in surface water at the Site. 

 

5.2 SELECTION OF COPECS FOR FURTHER EVALUATION 
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Identification of COPECs for the baseline ecological risk assessment (BERA) is one of the 

primary objectives of the SLERA.  While some compounds in some media provide risk estimates 

above a hazard quotient of one and/or exceeded screening criteria, further evaluation of these 

compounds in a baseline ecological risk assessment is not recommended.  Much of this 

evaluation has relied on the use of screening criteria, which are derived to avoid underestimating 

risk.  Requiring a cleanup based solely on a comparison to a screening level type of analysis is 

not technically defensible (EPA, 1997).  In addition, the risk estimates quantified in this report 

were based on conservative assumptions that, given uncertainty, were purposefully chosen to err 

on the side of conservatism and not underestimate risk.  The weight of evidence conclusion for 

the SLERA is summarized below. 

 

Zinc concentrations and estimated risks were similar between background areas and the Site.  

While several of the risk estimates suggest that adverse risks may be possible (eg., North Area 

soil, background soil, wetlands sediment, very few of the LOAEL-based HQs are much greater 

than one.  The highest estimated risk from zinc (2.44 for the RME scenario and 0.81 for the 

average) was the ERM-based HQ for Capitella capitata in the ponds, specifically the Small Pond.  

As noted earlier, this pond is essentially dry during the summer months.  The maximum measured 

concentration detected in pond sediment was 999 mg/kg which is similar to background soil 

concentrations and less than the terrestrial portion of the North Area.  Even though concentrations 

of zinc in soil in the North Area are higher than the pond sediment, risks are less for zinc in soil 

because the TRV for soil is higher than the sediment value. 

 

Hazard quotients for dibenz(a,h)anthracene and other PAHs in South Area and background area 

soils, and pond and Intracoastal Waterway (near the Site and background) sediment samples are 

below one.  The ERM-based HQs for dibenz(a,h)anthracene ranged from 0.77 to 4.15 for the 

average and RME benthic receptor scenarios, respectively, which suggest that adverse benthic 

risks from sediment in the North Area may be possible for the areas with above-average 

concentrations.  The ERM-based HQs for total PAHs and HPAHs are below one as are the 

NOAEL-based HQs for the fiddler crab, sandpiper and green heron receptors.  A closer look at 

the dibenz(a,h)anthracene data shows that it was measured in six of forty-nine samples, all above 

the ERL screening level with five exceeding the ERM.  Dibenz(a,h)anthracene is not considered 

bioaccumulative (TCEQ, 2001) and none of the risk estimates for the higher trophic level 

receptors have HQs greater than one for this compound.  So, while localized adverse effects may 

be possible at the sampling locations that exceed the screening criteria, it is unlikely that adverse 
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risks are present for the benthic community of the North Area wetlands, which is roughly 15 

acres in size and is part of a wetlands system that covers hundreds of acres.  

 

Because none of the compounds measured in Site soils, sediment or surface water pose an 

adverse ecological risk, no compounds have been identified as COPECs for further evaluation in 

a BERA. 

 

5.3 SCIENTIFIC MANAGEMENT DECISION POINT 

 

The SLERA concludes with a SMDP and the three possible decisions at this point according to 

EPA (EPA, 1997) are: 

 

1. There is adequate information to conclude that ecological risks are negligible and 

therefore no need for remediation on the basis of ecological risk; 

2. The information is not adequate to make a decision at this point, and the ecological risk 

assessment process will continue to Step 3; or  

3. The information indicates a potential for adverse ecological effects, and a more thorough 

assessment is warranted (ie., continue to Step 3). 

 

Based on the results of the SLERA, additional data are not needed to better characterize the 

nature and extent of contamination and potential risks associated with the Site.  Given the 

conservative evaluation and the conclusions of the SLERA presented herein, compounds 

measured in Site soil, sediment and surface water are not likely to pose an adverse risk.  As such, 

additional characterization of ecological risks and remediation are not recommended for this Site. 

 

 



February 2, 2009  Revision UD-1 

Gulfco Marine Maintenance Superfund Site  Pastor, Behling & Wheeler, LLC 

 
48

6.0 REFERENCES 

 
Agency for Toxic Substances and Disease Registry (ATSDR).  2005.  Toxicological Profile for 
Zinc.  U.S. Department of Health and Human Services.  Public Health Service.  August. 
 
Alcoa, 2000.  Final Baseline Risk Assessment Report.  Alcoa (Point Comfort)/Lavaca Bay 
Superfund Site.  May. 
 
Buchman, M.F., 2008.  NOAA Screening Quick Reference Tables (SQuiRTs).  NOAA OR&R 
Report 08-1, Seattle, WA.  Office of Response and Restoration Division.  National Atmospheric 
Administration.  34 pages. 
 
Cammen, L.  1979.  “Ingestion Rate:  An Empirical Model for Aquatic Deposit Feeders and 
Detritivores.”  Oecologia.  44:303-310. 
 
Dunning, Jr., JB. 1993.  CRC Handbook of Avian Body Masses.  CRC Press, Inc.: Boca Raton, 
Florida.  
 
Kent, DM.  1986.  “Behavior, habitat use, and food of three egrets in a marine habitat.”  Colonial 
Waterbirds.  9:25-30. 
 
Long, ER, MacDonald, DD, Smith, SL, and FD Calder.  1995.  “Incidence of Adverse Biological 
Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments.” 
Environmental Management.  Vol. 19, No. 1, pp. 81-97. 
 
Neill, 1998.  Personal communication on March 13, 1998 as contained in Alcoa, 2000. 
 
Menzie, CA, DE Burmaster, JS Freshman, and CA Callahan, 1992.  Assessment of methods for 
estimating ecological risk in the terrestrial component:  A case study at the Baird and McGuire 
Superfund Site in Holbrook, Massachusetts.  Environ. Toxicol. Chem. 11: 245-260. 
 
Paine, MD, Chapman, PM, Allard, PJ, Murdoch, MH, and D Minifie.  1996.  “Limited 
bioavailability of sediment PAH near an aluminum smelter: contamination does not equal 
effects.”  Environ. Toxcol. And Chem. 15:2003-2018. 
 
Pastor, Behling & Wheeler, LLC (PBW), 2005.  Final Screening-Level Ecological Risk 
Assessment, Gulfco Marine Maintenance Site, Freeport, Texas.  November 17.   
 
Pastor, Behling & Wheeler, LLC (PBW), 2006a.  Remedial Investigation/Feasibility Study 
(RI/FS) Work Plan, Gulfco Marine Maintenance Site, Freeport, Texas.  March 14. 
 
Pastor, Behling & Wheeler, LLC (PBW), 2006b.  Final Sampling and Analysis Plan – Volume I 
Field Sampling Plan, Gulfco Marine Maintenance Site, Freeport, Texas.  March 14. 
 
Pastor, Behling & Wheeler, LLC (PBW), 2006c.  Final Sampling and Analysis Plan – Volume II 
Quality Assurance Project Plan, Gulfco Marine Maintenance Site, Freeport, Texas.  March 14. 
 
Pastor, Behling & Wheeler, LLC (PBW), 2009.  Nature and Extent Data Report. 
 



February 2, 2009  Revision UD-1 

Gulfco Marine Maintenance Superfund Site  Pastor, Behling & Wheeler, LLC 

 
49

Texas Commission on Environmental Quality (TCEQ), 2001.  Guidance for Conducting 
Ecological Risk Assessments at Remediation Sites in Texas.  RG-263 (Revised).  Toxicology and 
Risk Assessment Section.  December. 
 
Texas Commission on Environmental Quality (TCEQ), 2006.  Update to Guidance for 
Conducting Ecological Risk Assessments at Remediation Sites in Texas. RG-263 (Revised).  
Remediation Division.  January. 
 
Texas Department of State Health Services (TDSHS), 2005.  Services Seafood and Aquatic Life 
Group.  On-line database and maps showing shellfish harvesting bans and fish consumption 
advisories and bans.  www.tdh.state.tx.us/bfds/ssd/ . 
 
Texas Natural Resource Conservation Commission (TNRCC), 2001.  Guidance for Conducting 
Ecological Risk Assessments at Remediation Sites in Texas.  RG-263 (revised).  December. 
 
Texas Parks and Wildlife Department (TPWD), 2005.  Online database with endangered species 
listing.  www.tpwd.state.tx.us/huntwild/wild/species/?c=endangered. 
 
Texas State Historical Association (TSHA), 2005.  The Handbook of Texas On-Line.   
www.tsha.utexas.edu/handbook/online/articles/GG/rrg4.html . 
 
United States Department of Agriculture (USDA), 1981.  Soil Survey of Brazoria County, Texas.  
Soil Conservation Service in cooperation with the Brazoria County Commissioners Court and 
Texas Agricultural Experiment Station.  June. 
 
United States Environmental Protection Agency (EPA), 1992b.  Guidance for Data Usability in 
Risk Assessment (Part A).  Final.  Office of Emergency Planning and Remedial Response.  
9285.7-09A.  April. 
 
United States Environmental Protection Agency (EPA), 1993.  Wildlife Exposure Factors 
Handbook, Volume I of II.  Office of Research and Development.  EPA/600/R-93/187a.   
 
United States Environmental Protection Agency (EPA), 1996.  ECO Update.  Ecotox Thresholds.  
Office of Solid Waste and Emergency Response.  EPA 540/F-95/038.  January. 
 
United States Environmental Protection Agency (EPA), 1997.  Ecological Risk Assessment 
Guidance for Superfund:  Process for Designing and Conducting Ecological Risk Assessments.  
Interim Final.  Solid Waste and Emergency Response.  OSWER 9285.7-25.  EPA 540-R-97-006.  
June. 
 
United States Environmental Protection Agency (EPA), 1999.  Screening Level Ecological Risk 
Assessment Protocol for Hazardous Waste Combustion Facilities.  Office of Solid Waste and 
Emergency Response.  EPA530-D-99-001A.  August.  
 
United States Environmental Protection Agency (EPA), 2000. Supplemental Guidance to RAGS: 
Region 4 Bulletins, Human Health Risk Assessment Bulletins. EPA Region 4, originally published 
November 1995, Website version last updated May 2000: http://www.epa.gov/region4/waste/ 
oftecser/healtbul.htm 
 
United States Environmental Protection Agency (EPA), 2001.  ECO Update.  Role of Screening-
Level Risk Assessments and Refining Contaminants of Concern in Baseline Ecological Risk 



February 2, 2009  Revision UD-1 

Gulfco Marine Maintenance Superfund Site  Pastor, Behling & Wheeler, LLC 

 
50

Assessments.  Office of Solid Waste and Emergency Response.  Publication #9345.0-14.  EPA 
540/F-01/014.  June. 
 
United States Environmental Protection Agency (EPA), 2002.  Calculating Upper Confidence 
Limits for Exposure Point Concentrations at Hazardous Waste Sites.  Office of Emergency and 
Remedial Response.  Washington, D.C. 20460.  OSWER 9285.6-10.  December. 
 
United States Environmental Protection Agency (EPA), 2003. Guidance for Developing 
Ecological Soil Screening Levels.  OSWER Directive 9285.7-55.  November. 
 
United States Environmental Protection Agency (EPA), 2007.  ProUCL Version 4.0 User Guide.  
Office of Research and Development.  National Exposure Research Laboratory.  Environmental 
Sciences Division.  Technology Support Center.  Characterization and Monitoring Branch.  
EPA/600/R-07/038.  April. 
 
United States Environmental Protection Agency (EPA), 2009.  Online EcoTox database with 
toxicity data.  http://ww.epa.gov/ecotox  
 
United States Fish and Wildlife Service (USFWS), 2005a.  Memorandum to Gary Miller from 
Barry Forsythe Re: Site visit trip report, Gulfco Marine Maintenance Site.  June, 13, 2005.       
 
United States Fish and Wildlife Service (USFWS), 2005b.  Telephone Communication with Edith 
Erfling.  November 10, 2005. 
 
United States Fish and Wildlife Service (USFWS), 2005c. Online database with endangered 
species listing.   http://www.fws.gov/ifw2es/endangeredspecies/lists/ListSpecies.cfm 
 
 



APPENDIX A 
PRO UCL OUTPUT 



 

 

APPENDIX B 
ECOLOGICAL RISK CALCULATIONS FOR SOUTH AREA SOIL 



 

 

APPENDIX C 
ECOLOGICAL RISK CALCULATIONS FOR NORTH AREA SOIL 



 

 

APPENDIX D 
ECOLOGICAL RISK CALCULATIONS FOR BACKGROUND SOIL



 

 

APPENDIX E  
ECOLOGICAL RISK CALCULATIONS FOR INTRACOASTAL WATERWAY 

SEDIMENT



 

 

APPENDIX F 
ECOLOGICAL RISK CALCULATIONS FOR INTRACOASTAL WATERWAY 

BACKGROUND SEDIMENT



 

 

APPENDIX G 
ECOLOGICAL RISK CALCULATIONS FOR WETLAND SEDIMENT 



 

 

APPENDIX H 
ECOLOGICAL RISK CALCULATIONS FOR POND SEDIMENT



 

 

APPENDIX I 
ECOLOGICAL RISK CALCULATIONS USING LOAELS



 

 

APPENDIX J 
REFERENCES FOR THE APPENDICES 



TABLE 1
EXPOSURE POINT CONCENTRATION (mg/kg)

SOUTH AREA SURFACE SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

2-Methylnaphthalene 0.0293 0.501 0.0106 --- --- 0.0784 97.5% Chebyshev 22 of 83
4,4'-DDD 0.0007894 0.0243 0.00264 --- --- 0.0029 97.5% Chebyshev 5 of 83
4,4'-DDE 0.0019 0.0693 0.000428 --- --- 0.0074 97.5% Chebyshev 17 of 83
4,4'-DDT 0.0038 0.0625 0.000281 --- 0.021 (m) 0.014 99% Chebyshev 37 of 83
Acenaphthene 0.0595 1.69 0.0113 20 (p) --- 0.197 97.5% Chebyshev 26 of 83
Acenaphthylene 0.0382 0.935 0.0184 --- --- 0.113 97.5% Chebyshev 19 of 83
Aluminum 5335 15200 414 --- --- 5946 95% Student's-t 83 of 83
Anthracene 0.0961 2.46 0.0112 --- --- 0.297 97.5% Chebyshev 37 of 83
Antimony 1.118 5.14 0.2 5 (p) 0.27 (m) 1.959 97.5% Chebyshev 72 of 83
Aroclor-1254 0.137 7.98 0.00334 --- --- 0.726 97.5% Chebyshev 13 of 85
Arsenic 3.735 24.3 0.26 18 (p) 18 (p) 4.535 95% Approx. Gamma 71 of 83
Barium 345.2 2180 18.6 330 (i) 330 (i) 415.1 95% H-UCL 83 of 83
Benzo(a)anthracene 0.345 5.02 0.0286 --- --- 1.211 99% Chebyshev 30 of 83
Benzo(a)pyrene 0.457 4.57 0.0103 --- --- 1.457 99% Chebyshev 65 of 83
Benzo(b)fluoranthene 0.582 5.42 0.0408 --- --- 1.638 95% H-UCL 61 of 83
Benzo(g,h,i)perylene 0.324 4.24 0.00989 --- --- 1.095 99% Chebyshev 51 of 83
Benzo(k)fluoranthene 0.24 4.25 0.0195 --- --- 0.651 97.5% Chebyshev 33 of 83
Beryllium 0.408 4.6 0.014 10 (p) 21 (m) 0.487 95% Approx. Gamma 82 of 83
Boron 4.662 54.4 2.43 0.5 (p) --- 9.663 97.5% Chebyshev 34 of 83
Butyl Benzyl Phthalate 0.0187 0.297 0.0129 --- --- 0.0373 95% Chebyshev 6 of 83
Cadmium 0.464 9.71 0.023 32 (p) 0.36 (m) 1.71 99% Chebyshev 50 of 83
Carbazole 0.0612 1.54 0.0104 --- --- 0.193 97.5% Chebyshev 29 of 83
Chromium 16.08 136 3.37 0.4 (i) 26 (a) 17.45 95% H-UCL 83 of 83
Chrysene 0.409 4.87 0.00932 --- --- 1.322 99% Chebyshev 56 of 83
Cobalt 3.705 16 0.049 13 (p) 13 (p) 4.781 95% Chebyshev 82 of 83
Copper 27.98 216 1.55 61 (i) 28 (a) 32.45 95% H-UCL 83 of 83
Dibenz(a,h)anthracene 0.155 1.64 0.0639 --- --- 0.363 97.5% Chebyshev 36 of 83Dibenz(a,h)anthracene 0.155 1.64 0.0639 0.363 97.5% Chebyshev 36 of 83
Dibenzofuran 0.0378 0.821 0.0167 --- --- 0.111 97.5% Chebyshev 17 of 83
Dieldrin 0.000997 0.0205 0.000243 --- 0.0049 (m) 0.003 97.5% Chebyshev 21 of 83
Di-n-butyl Phthalate 0.048 0.753 0.0368 200 (p) --- 0.0967 95% Chebyshev 9 of 83
Endosulfan Sulfate 0.002 0.0713 0.000456 --- --- 0.0077 97.5% Chebyshev 17 of 83
Endrin Aldehyde 0.0023 0.0738 0.000497 --- --- 0.0084 97.5% Chebyshev 22 of 83
Endrin Ketone 0.0016 0.02 0.000469 --- --- 0.004 97.5% Chebyshev 18 of 83
Fluoranthene 0.799 14.2 0.0133 --- --- 2.656 95% H-UCL 59 of 83
Fluorene 0.0515 1.11 0.00945 30 (i) --- 0.155 97.5% Chebyshev 28 of 83
gamma-Chlordane 0.00082679 0.0156 0.00071 --- --- 0.0025 97.5% Chebyshev 8 of 83
Indeno(1,2,3-cd)pyrene 0.47 6.49 0.0634 --- --- 1.115 97.5% Chebyshev 63 of 83
Iron 16285 77100 3450 --- --- 17845 95% H-UCL 83 of 83
Lead 69.61 643 2.82 120 (p) 11 (a) 84.5 95% H-UCL 83 of 83
Lithium 7.856 28 0.65 2 (p) --- 9.055 95% Approx. Gamma 83 of 83
Manganese 257.4 892 59.3 500 (p) 220 (p) 281.1 95% Student's-t 83 of 83
Mercury 0.0227 0.66 0.0032 0.1 (i) --- 0.0254 95% H-UCL 37 of 83
Molybdenum 1.306 8.42 0.098 2 (p) --- 1.645 95% Approx. Gamma 71 of 83
Nickel 11.64 36.7 2.84 30 (p) 38 (p) 12.54 95% Approx. Gamma 83 of 83
Phenanthrene 0.512 12.6 0.0139 --- --- 2.198 99% Chebyshev 57 of 83
Pyrene 0.533 8.47 0.0121 --- --- 1.366 95% H-UCL 57 of 83
Strontium 70.61 527 16.5 --- --- 101.2 95% Chebyshev 83 of 83
Tin 0.611 4.95 0.52 50 (p) --- 0.991 95% Chebyshev 23 of 83
Titanium 29.8 645 11.5 --- --- 63 95% Chebyshev 83 of 83
Vanadium 13.76 45.6 5.42 2 (p) 7.8 (a) 14.84 95% Approx. Gamma 83 of 83
Zinc 601.2 4770 12.3 120 (i) 46 (a) 727.7 95% Approx. Gamma 83 of 83
LPAH 0.7866 19.296 0.07485 --- 29 (i) 3.0384
HPAH 4.314 59.17 0.27111 --- 1.1 (m) 12.874
Total PAH 5.1006 78.466 0.34596 --- --- 15.9124

Notes:
* Surface soil was collected from 0 to 0.5 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 2
EXPOSURE POINT CONCENTRATION (mg/kg)

SOUTH AREA SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

1,3,5-Trimethylbenzene 0.099 4.36 0.000267 --- --- 0.532 97.5% Chebyshev 9 of 83
2-Butanone 0.00412 0.0226 0.000992 --- --- 0.00925 97.5% Chebyshev 4 of 83
2-Hexanone 0.00406 0.0207 0.00109 --- --- 0.0164 97.5% Chebyshev 8 of 83
2-Methylnaphthalene 0.0698 7.21 0.0106 --- --- 0.341 97.5% Chebyshev 32 of 166
4,4'-DDD 0.00766 1.12 0.000369 --- --- 0.0498 97.5% Chebyshev 21 of 166
4,4'-DDE 0.0017 0.0693 0.000428 --- --- 0.0054 97.5% Chebyshev 22 of 166
4,4'-DDT 0.0037 0.113 0.000281 --- 0.021 (m) 0.0125 99% Chebyshev 68 of 166
Acenaphthene 0.0419 1.69 0.0113 20 (p) --- 0.115 97.5% Chebyshev 35 of 166
Acenaphthylene 0.042 1.2 0.0172 --- --- 0.114 97.5% Chebyshev 37 of 166
Acetone 0.0145 0.16 0.031 --- --- 0.0491 99% Chebyshev 10 of 83
Aluminum 6452 15700 414 --- --- 6914 95% Student's-t 166 of 166
Anthracene 0.0874 2.46 0.0112 --- --- 0.21 97.5% Chebyshev 65 of 166
Antimony 1.023 5.51 0.2 5 (p) 0.27 (m) 1.576 97.5% Chebyshev 144 of 166
Aroclor-1254 0.205 11.5 0.00334 --- --- 0.74 97.5% Chebyshev 25 of 170
Arsenic 3.331 24.3 0.23 18 (p) 18 (p) 4.916 97.5% Chebyshev 139 of 166
Barium 237.4 2180 18.6 330 (i) 330 (i) 330.4 95% Chebyshev 166 of 166
Benzene 0.004 0.0221 0.000339 --- --- 0.0065 97.5% Chebyshev 72 of 83
Benzo(a)anthracene 0.268 5.02 0.0118 --- --- 0.859 99% Chebyshev 44 of 166
Benzo(a)pyrene 0.347 4.88 0.00999 --- --- 1.008 99% Chebyshev 113 of 166
Benzo(b)fluoranthene 0.466 5.97 0.0408 --- --- 1.256 99% Chebyshev 102 of 166
Benzo(g,h,i)perylene 0.251 4.24 0.00989 --- --- 0.545 97.5% Chebyshev 81 of 166
Benzo(k)fluoranthene 0.157 4.25 0.0158 --- --- 0.378 97.5% Chebyshev 45 of 166
Beryllium 0.465 4.6 0.014 10 (p) 21 (m) 0.668 97.5% Chebyshev 165 of 166
Boron 4.811 54.4 2.43 0.5 (p) --- 7.387 97.5% Chebyshev 72 of 166
Butyl Benzyl Phthalate 0.0203 0.617 0.0129 --- --- 0.0392 95% Chebyshev 10 of 166
Cadmium 0.335 9.71 0.023 32 (p) 0.36 (m) 0.751 97.5% Chebyshev 93 of 166
Carbazole 0.0459 1.54 0.0104 --- --- 0.118 97.5% Chebyshev 42 of 166
Carbon Disulfide 0.0012 0.028 0.000987 --- --- 0.004 97.5% Chebyshev 13 of 83
Chromium 13.53 136 2.03 0.4 (i) 26 (a) 17.75 95% Chebyshev 166 of 166
Chrysene 0.327 4.87 0.00901 --- --- 0.938 99% Chebyshev 93 of 166
Cobalt 4.144 16 0.049 13 (p) 13 (p) 4.407 95% Student's-t 165 of 166
Copper 24.26 487 0.13 61 (i) 28 (a) 46.92 97.5% Chebyshev 164 of 166
Cyclohexane 0.266 21.7 0.000626 --- --- 1.898 97.5% Chebyshev 47 of 83
Dibenz(a,h)anthracene 0.113 1.64 0.0619 --- --- 0.236 97.5% Chebyshev 56 of 166
Dibenzofuran 0.0309 0.821 0.0167 --- --- 0.0709 97.5% Chebyshev 23 of 166
Dieldrin 0.00090075 0.0205 0.000243 --- 0.0049 (m) 0.0021 97.5% Chebyshev 33 of 166
Di-n-butyl Phthalate 0.0391 0.753 0.0311 200 (p) --- 0.0657 95% Chebyshev 11 of 166
Endosulfan Sulfate 0.0013 0.0713 0.0713 --- --- 0.0042 97.5% Chebyshev 21 of 166
Endrin Aldehyde 0.0019 0.0738 0.000497 --- --- 0.0055 97.5% Chebyshev 31 of 166
Endrin Ketone 0.0013 0.02 0.000469 --- --- 0.0029 97.5% Chebyshev 25 of 166
Ethylbenzene 0.0038 0.105 0.000654 --- --- 0.0127 97.5% Chebyshev 47 of 83
Fluoranthene 0.594 14.2 0.0133 --- --- 1.886 99% Chebyshev 96 of 166
Fluorene 0.0442 1.11 0.00945 30 (i) --- 0.107 97.5% Chebyshev 41 of 166
gamma-Chlordane 0.00069043 0.0156 0.00071 --- --- 0.0017 97.5% Chebyshev 12 of 166
Indeno(1,2,3-cd)pyrene 0.368 6.49 0.0574 --- --- 0.761 97.5% Chebyshev 104 of 166
Iron 14277 77100 2410 --- --- 17453 95% Chebyshev 166 of 166
Isopropylbenzene (cumene) 0.831 64.9 0.000318 --- --- 8.618 99% Chebyshev 16 of 83
Lead 53.52 702 2.48 120 (p) 11 (a) 104 97.5% Chebyshev 166 of 166
Lithium 10.03 28.6 0.65 2 (p) --- 12.17 95% Chebyshev 166 of 166
m,p-Xylene 0.0347 2.56 0.000558 --- --- 0.227 97.5% Chebyshev 53 of 83
Manganese 261.2 892 59.3 500 (p) 220 (p) 277.5 95% Student's-t 166 of 166
Mercury 0.0262 0.85 0.0026 0.1 (i) --- 0.0718 97.5% Chebyshev 73 of 166
Methylcyclohexane 0.0369 2.73 0.000223 --- --- 0.242 97.5% Chebyshev 57 of 83
Molybdenum 0.89 10.4 0.088 2 (p) --- 1.61 97.5% Chebyshev 118 of 166
Naphthalene 0.323 19.2 0.00482 --- --- 2.775 99% Chebyshev 8 of 83
Nickel 11.74 36.7 2.7 30 (p) 38 (p) 12.37 95% Student's-t 166 of 166
n-Propylbenzene 0.0237 1.8 0.00023 --- --- 0.159 97.5% Chebyshev 14 of 83
o-Xylene 0.0132 0.84 0.000223 --- --- 0.077 97.5% Chebyshev 32 of 83
Phenanthrene 0.401 12.6 0.0136 --- --- 1.349 99% Chebyshev 95 of 166
Pyrene 0.432 8.47 0.0121 --- --- 1.29 99% Chebyshev 98 of 166
Strontium 75.61 591 16.5 --- --- 100.6 95% Chebyshev 166 of 166
Tin 0.616 6.48 0.52 50 (p) --- 0.91 95% Chebyshev 40 of 166
Titanium 25.77 645 4.02 --- --- 32.21 95% Student's-t 166 of 166
Toluene 0.00574 0.0192 0.000721 --- --- 0.0137 97.5% Chebyshev 69 of 83
Vanadium 14.4 45.6 4.73 2 (p) 7.8 (a) 15.17 95% Approx. Gamma 166 of 166
Xylene (total) 0.0479 3.4 0.000777 --- --- 0.304 97.5% Chebyshev 53 of 83
Zinc 433.8 7650 6.17 120 (i) 46 (a) 815.2 97.5% Chebyshev 166 of 166
LPAH 1.0093 45.47 0.07817 --- 29 (i) 5.011
HPAH 3.323 60.03 0.24199 --- 1.1 (m) 9.157
Total PAH 4.3323 105.5 0.32016 --- --- 14.168

Notes:
* Soil was collected from 0 to 4 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 3
EXPOSURE POINT CONCENTRATION (mg/kg)

NORTH AREA SURFACE SOIL*

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA Ecological 
Screening Level 

(2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

2-Methylnaphthalene 0.0123 0.053 0.01 --- --- 0.0275 95% Chebyshev 3 of 18
4,4'-DDE 0.0011 0.0149 0.00216 --- --- 0.0093 99% Chebyshev 2 of 18
4,4'-DDT 0.0012 0.0108 0.000597 --- 0.021 (m) 0.0073 99% Chebyshev 7 of 18
Acenaphthene 0.0161 0.157 0.021 20 (p) --- 0.0528 95% Chebyshev 2 of 18 
Acenaphthylene 0.0099 0.0555 0.0555 --- --- 0.0234 95% Chebyshev 1 of 18
Aluminum 10673 16800 1810 --- --- 12185 95% Student's-t 18 of 18
Anthracene 0.0257 0.264 0.00887 --- --- 0.168 99% Chebyshev 4 of 18 
Antimony 1.744 8.09 1.66 5 (p) 0.27 (m) 6.777 99% Chebyshev 9 of 18
Aroclor-1254 0.0037 0.0122 0.0122 --- --- 0.0077 95% Chebyshev 1 of 18 
Arsenic 2.522 5.69 0.54 18 (p) 18 (p) 2.999 95% Student's-t 17 of 18
Barium 145.2 476 46.1 330 (i) 330 (i) 264.2 95% Chebyshev 18 of 18
Benzo(a)anthracene 0.0715 1.18 1.18 --- --- 0.72 99% Chebyshev 1 of 18
Benzo(a)pyrene 0.114 1.42 0.0135 --- --- 0.888 99% Chebyshev 7 of 18
Benzo(b)fluoranthene 0.146 1.62 0.0487 --- --- 0.352 95% Adjusted Gamma 8 of 18
Benzo(g,h,i)perylene 0.132 1.28 0.0237 --- --- 0.842 99% Chebyshev 10 of 18
Benzo(k)fluoranthene 0.0689 0.799 0.011 --- --- 0.505 99% Chebyshev 4 of 18 
Beryllium 0.708 2.88 0.066 10 (p) 21 (m) 2.125 99% Chebyshev 17 of 18
Bis(2-ethylhexyl)phthalate 0.0462 0.239 0.0122 --- --- 0.0978 95% Chebyshev 6 of 18
Boron 8.028 39.2 3.15 0.5 (p) --- 13.49 95% Approx. Gamma 13 of 18
Butyl Benzyl Phthalate 0.016 0.151 0.151 --- --- 0.0514 95% Chebyshev 1 of 18
Cadmium 0.207 0.8 0.28 32 (p) 0.36 (m) 0.799 99% Chebyshev 8 of 18
Carbazole 0.0153 0.128 0.013 --- --- 0.045 95% Chebyshev 4 of 18 
Chromium 20.26 128 7.9 0.4 (i) 26 (a) 48.59 95% Student's-t 18 of 18
Chrysene 0.102 1.3 0.011 --- --- 0.812 99% Chebyshev 7 of 18
Cobalt 5.789 7.87 2.81 13 (p) 13 (p) 6.406 95% Student's-t 18 of 18
Copper 24.13 200 5.9 61 (i) 28 (a) 70.01 95% Chebyshev 18 of 18
Dibenz(a,h)anthracene 0.0471 0.404 0.045 --- --- 0.284 99% Chebyshev 4 of 18 
Dibenzofuran 0.0129 0.0862 0.0862 --- --- 0.0336 95% Chebyshev 1 of 18
Di ld i 0 0004866 0 00545 0 00545 0 0049 ( ) 0 0034 99% Ch b h 1 f 18Dieldrin 0.0004866 0.00545 0.00545 --- 0.0049 (m) 0.0034 99% Chebyshev 1 of 18
Diethyl Phthalate 0.0113 0.011 0.011 100 (p) --- 0.0215 95% Chebyshev 1 of 18
Di-n-butyl Phthalate 0.0179 0.01 0.01 200 (p) --- 0.0357 95% Chebyshev 1 of 18
Di-n-octyl Phthalate 0.0144 0.123 0.0154 --- --- 0.0428 95% Chebyshev 2 of 18
Endrin 0.000304 0.00149 0.00149 --- --- 0.000759 95% Chebyshev 1 of 18
Endrin Ketone 0.000874 0.00966 0.00966 --- --- 0.0031 95% Chebyshev 1 of 18
Fluoranthene 0.159 2.19 0.0214 --- --- 1.358 99% Chebyshev 6 of 18
Fluorene 0.0163 0.141 0.017 30 (i) --- 0.0496 95% Chebyshev 3 of 18 
Indeno(1,2,3-cd)pyrene 0.151 1.51 0.02 --- --- 0.969 99% Chebyshev 9 of 18
Iron 19477 102000 8450 --- --- 41127 95% Chebyshev 18 of 18
Lead 57.7 471 8.22 120 (p) 11 (a) 318.3 99% Chebyshev 18 of 18
Lithium 16.57 26.6 2.59 2 (p) --- 18.68 95% Student's-t 18 of 18
Manganese 369.5 1210 82.3 500 (p) 220 (p) 473.3 95% Approx. Gamma 18 of 18
Mercury 0.0126 0.064 0.006 0.1 (i) --- 0.0218 95% Approx. Gamma 8 of 18
Molybdenum 0.949 10.7 0.085 2 (p) --- 6.812 99% Chebyshev 11 of 18
Nickel 17.04 51.7 11.7 30 (p) 38 (p) 20.76 95% Student's-t 18 of 18
Phenanthrene 0.109 1.34 0.018 --- --- 0.845 99% Chebyshev 7 of 18
Pyrene 0.147 1.87 0.0149 --- --- 1.169 99% Chebyshev 8 of 18
Silver 0.0543 0.41 0.092 2 (p) --- 0.148 95% Chebyshev 2 of 18
Strontium 57.32 93.6 26.6 --- --- 65.4 95% Student's-t 18 of 18
Thallium 0.109 0.63 0.63 1 (p) --- 0.273 95% Chebyshev 1 of 18
Tin 0.625 3.67 0.68 50 (p) --- 1.494 95% Chebyshev 4 of 18 
Titanium 20.67 55.9 3.41 --- --- 26.26 95% Approx. Gamma 18 of 18
Vanadium 19.66 45.8 7.85 2 (p) 7.8 (a) 23.4 95% Student's-t 18 of 18
Zinc 418.4 5640 29.5 120 (i) 46 (a) 3485 99% Chebyshev 18 of 18
LPAH 0.1893 2.0105 0.13037 --- 29 (i) 1.1663
HPAH 1.1385 13.573 1.3892 --- 1.1 (m) 7.899
Total PAH 1.3278 15.5835 1.51957 --- --- 9.0653

Notes:
* Surface soil was collected from 0 to 0.5 ft. below ground surface.
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant



TABLE 4
EXPOSURE POINT CONCENTRATION (mg/kg)

NORTH AREA SOIL+

Chemicals of Interest++ Average
Max 

Detection
Min 

Detection

TCEQ Ecological 

Benchmark (1)

EPA Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)
# of Detects/# 

of Samples

1,1-Dichloroethane 0.0286 0.518 0.00161 --- --- 0.299 99% Chebyshev 3 of 19
1,1-Dichloroethene 0.0179 0.313 0.00178 --- --- 0.181 99% Chebyshev 2 of 19
1,2-Dichloroethane 0.0106 0.177 0.00231 --- --- 0.103 99% Chebyshev 4 of 19
2-Butanone 0.0029 0.208 0.0017 --- --- 0.121 99% Chebyshev 11 of 19
2-Methylnaphthalene 0.0103 0.053 0.01 --- --- 0.0198 95% Chebyshev 4 of 36
4,4'-DDE 0.0007 0.0149 0.00216 --- --- 0.0024 95% Chebyshev 2 of 36
4,4'-DDT 0.000704 0.0108 0.000597 --- 0.021 (m) 0.0038 99% Chebyshev 7 of 36
Acenaphthene 0.0142 0.157 0.021 20 (p) --- 0.036 95% Chebyshev 4 of 36
Aluminum 11971 18300 1810 --- --- 13092 95% Student's-t 36 of 36
Anthracene 0.0215 0.264 0.00887 --- --- 0.107 99% Chebyshev 6 of 36
Antimony 1.416 8.09 1.66 5 (p) 0.27 (m) 4.366 99% Chebyshev 16 of 36
Aroclor-1254 0.0056 0.0938 0.0122 --- --- 0.0168 95% Chebyshev 2 of 36
Arsenic 2.573 5.69 0.54 18 (p) 18 (p) 2.959 95% Student's-t 32 of 36
Barium 142.1 362 46.1 330 (i) 330 (i) 211.7 95% Student's-t 36 of 36
Benzene 0.0027 0.00632 0.00138 --- --- 0.0034 95% Student's-t 12 of 19
Benzo(a)anthracene 0.068 1.18 0.0383 --- --- 0.464 99% Chebyshev 4 of 36
Benzo(a)pyrene 0.0922 1.42 0.0135 --- --- 0.554 99% Chebyshev 10 of 36
Benzo(b)fluoranthene 0.12 1.62 0.0487 --- --- 0.649 99% Chebyshev 11 of 36
Benzo(g,h,i)perylene 0.0961 1.28 0.0237 --- --- 0.494 99% Chebyshev 14 of 36
Benzo(k)fluoranthene 0.0601 0.799 0.068 --- --- 0.341 99% Chebyshev 6 of 36
Beryllium 0.752 2.88 0.066 10 (p) 21 (m) 1.087 95% Chebyshev 35 of 36
Bis(2-ethylhexyl)phthalate 0.0428 0.239 0.0122 --- --- 0.0753 95% Chebyshev 11 of 36
Boron 7.576 39.2 3.14 0.5 (p) --- 20.55 99% Chebyshev 26 of 36
Bromoform 0.0023 0.018 0.011 --- --- 0.013 99% Chebyshev 2 of 19
Butyl Benzyl Phthalate 0.0125 0.151 0.054 --- --- 0.031 95% Chebyshev 2 of 36
Cadmium 0.193 0.8 0.28 32 (p) 0.36 (m) 0.59 99% Chebyshev 15 of 36
Carbazole 0.0143 0.128 0.0108 --- --- 0.0323 95% Chebyshev 7 of 36
Carbon Disulfide 0.0028 0.0284 0.00757 --- --- 0.018 99% Chebyshev 3 of 19
Chromium 17.17 128 7.76 0.4 (i) 26 (a) 22.69 95% Student's-t 36 of 36
Chrysene 0.0885 1.3 0.0104 --- --- 0.529 99% Chebyshev 11 of 36
cis-1,2-Dichloroethene 0.0541 0.999 0.0195 --- --- 0.577 99% Chebyshev 2 of 19
Cobalt 6.318 10.3 2.81 13 (p) 13 (p) 6.808 95% Student's-t 36 of 36
Copper 18.7 200 4.59 61 (i) 28 (a) 41.87 95% Student's-t 36 of 36
C * fCyclohexane 0.0056 0.00185 0.000981 --- --- 0.00185 Maximum* 5 of 19
Dibenz(a,h)anthracene 0.0384 0.404 0.045 --- --- 0.177 99% Chebyshev 7 of 36
Dibenzofuran 0.0099 0.0862 0.015 --- --- 0.0205 95% Chebyshev 2 of 36
Diethyl Phthalate 0.0097 0.011 0.00992 100 (p) --- 0.0118 95% Student's-t 2 of 36
Di-n-butyl Phthalate 0.0155 0.015 0.01 200 (p) --- 0.0248 95% Chebyshev 2 of 36
Di-n-octyl Phthalate 0.0115 0.123 0.0154 --- --- 0.0264 95% Chebyshev 3 of 36
Ethylbenzene 0.0016 0.00502 0.00114 --- --- 0.00502 Maximum* 5 of 19
Fluoranthene 0.146 2.19 0.0214 --- --- 0.923 99% Chebyshev 9 of 36
Fluorene 0.0112 0.141 0.017 30 (i) --- 0.0282 95% Chebyshev 4 of 36
Indeno(1,2,3-cd)pyrene 0.133 1.51 0.02 --- --- 0.577 99% Chebyshev 13 of 36
Iron 17531 102000 7120 --- --- 21765 95% Student's-t 36 of 36
Lead 37.8 471 5.88 120 (p) 11 (a) 96.63 95% Chebyshev 36 of 36
Lithium 18.84 32.2 2.59 2 (p) --- 20.51 95% Student's-t 36 of 36
m,p-Xylene 0.002 0.00139 0.00132 --- --- 0.00139 Maximum* 2 of 19
Manganese 347 1210 82.3 500 (p) 220 (p) 405.2 95% Approx. Gamma 36 of 36
Mercury 0.0094 0.064 0.0034 0.1 (i) --- 0.03 99% Chebyshev 13 of 36
Methylcyclohexane 0.0024 0.00278 0.0015 --- --- 0.00278 Maximum* 6 of 19
Molybdenum 0.586 10.7 0.085 2 (p) --- 3.551 99% Chebyshev 21 of 36
Naphthalene 0.0236 0.148 0.0013 --- --- 0.102 99% Chebyshev 6 of 19
Nickel 17.17 51.7 9.74 30 (p) 38 (p) 18.79 95% Student's-t 36 of 36
Phenanthrene 0.0998 1.34 0.018 --- --- 0.595 99% Chebyshev 10 of 36
Pyrene 0.143 1.97 0.0149 --- --- 0.879 99% Chebyshev 11 of 36
Silver 0.0473 0.41 0.092 2 (p) --- 0.103 95% Student's-t 3 of 36
Strontium 56.15 96.2 22.1 --- --- 62.05 95% Student's-t 36 of 36
Tetrachloroethene 0.0127 0.223 0.00135 --- --- 0.129 99% Chebyshev 3 of 19
Tin 0.47 3.67 0.68 50 (p) --- 0.926 95% Chebyshev 5 of 36
Titanium 20.83 57 3.41 --- --- 24.83 95% Student's-t 36 of 36
Toluene 0.0046 0.0122 0.00134 200 (p) --- 0.0122 Maximum* 8 of 19
Vanadium 20.54 45.8 7.85 2 (p) 7.8 (a) 22.9 95% Student's-t 36 of 36
Xylene (total) 0.119 1.76 0.00139 --- --- 0.372 95% Adjusted Gamma 8 of 19
Zinc 242.5 5640 21.1 120 (i) 46 (a) 1784 99% Chebyshev 36 of 36
LPAH 0.1806 2.103 0.07617 --- 29 (i) 0.888
HPAH 0.9853 13.673 0.3039 --- 1.1 (m) 5.587
Total PAH 1.1659 15.776 0.38007 --- --- 6.475

Notes:

+ Soil was collected from 0 to 4 ft. below ground surface.
++  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant

* Recommended UCL exceeds maximum observation, so the maximum measured concentration was used as the EPC.



TABLE 5
EXPOSURE POINT CONCENTRATION (mg/kg)

BACKGROUND SOIL+

Chemicals of Interest++ Average
Max 

Detection Min Detection

TCEQ 
Ecological 

Benchmark (1)

EPA 
Ecological 
Screening 

Level (2) 95% UCL

Statistic 

Used (3)

# of 
Detects/# of 

Samples

Antimony 0.953 2.19 0.25 5 (p) 0.27 (m) 2.19 Maximum* 5 of 10
Arsenic 3.438 5.9 0.24 18 (p) 18 (p) 4.477 95% Student's-t 10 of 10
Barium 333.1 1130 150 330 (i) 330 (i) 502.3 95% Approx. Gamma 10 of 10
Benzo(a)anthracene 0.0116 0.082 0.082 --- --- 0.0457 95% Chebyshev 1 of 10 
Benzo(a)pyrene 0.0122 0.076 0.076 --- --- 0.0431 95% Chebyshev 1 of 10 
Benzo(b)fluoranthene 0.00941 0.057 0.057 --- --- 0.0325 95% Chebyshev 1 of 10 
Benzo(g,h,i)perylene 0.0241 0.083 0.083 --- --- 0.0527 95% Chebyshev 1 of 10 
Benzo(k)fluoranthene 0.0158 0.106 0.106 --- --- 0.0595 95% Chebyshev 1 of 10 
Cadmium 0.0311 0.11 0.041 32 (p) 0.36 (m) 0.11 Maximum* 3 of 10
Carbazole 0.00512 0.011 0.011 --- --- 0.00636 95% Student's-t 1 of 10 
Chromium 15.2 20.1 10.7 0.4 (i) 26 (a) 16.95 95% Student's-t 10 of 10
Chrysene 0.0145 0.083 0.083 --- --- 0.0477 95% Chebyshev 1 of 10 
Copper 12.12 19.3 7.68 61 (i) 28 (a) 14.41 95% Student's-t 10 of 10
Fluoranthene 0.0208 0.156 0.156 --- --- 0.156 Maximum* 1 of 10 
Indeno(1,2,3-cd)pyrene 0.0551 0.417 0.417 --- --- 0.417 Maximum* 1 of 10 
Lead 13.43 15.2 11 120 (p) 11 (a) 14.33 95% Student's-t 10 of 10
Lithium 21.14 32.5 14.4 2 (p) --- 24.13 95% Student's-t 10 of 10
Manganese 377.4 551 284 500 (p) 220 (p) 431.8 95% Student's-t 10 of 10
Mercury 0.0213 0.03 0.015 0.1 (i) --- 0.0241 95% Student's-t 10 of 10
Molybdenum 0.522 0.68 0.42 2 (p) --- 0.565 95% Student's-t 10 of 10
Phenanthrene 0.0167 0.137 0.137 --- --- 0.137 Maximum* 1 of 10 
Pyrene 0.0218 0.127 0.127 --- --- 0.0728 95% Chebyshev 1 of 10 
Zinc 247 969 36.6 120 (i) 46 (a) 969 Maximum* 10 of 10
LPAH 0.0167 0.137 0.137 --- 29 (i) 0.137
HPAH 0 18531 1 187 1 187 1 1 (m) 0 927HPAH 0.18531 1.187 1.187 --- 1.1 (m) 0.927
Total PAH 0.20201 1.324 1.324 --- --- 1.064

Notes:

+ Soil was collected from 0 to 4 ft. below ground surface.
++  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-4 of TCEQ, 2006.
(2) - From www.epa.gov/ecotox/ecossl.
(3) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(a) - avian
(i) - soil invertebrate
(m) - mammal
(p) - plant

* Recommended UCL exceeds maximum observation, so the maximum measured concentration was used as the EPC.



TABLE 6
EXPOSURE POINT CONCENTRATION (mg/kg)

INTRACOASTAL WATERWAY SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples
1,2-Dichloroethane 4.10E-04 3.02E-03 3.02E-03 4.30E+00 2.58E+01 1.51E+01 --- 1.10E-03 95% Chebyshev 1 of 16
1,2-Diphenylhydrazine/azobenzene 7.30E-03 3.17E-02 3.17E-02 --- --- --- --- 1.03E-02 95% Student's-t 1 of 16
2-Methylnaphthalene 8.30E-03 1.88E-02 1.88E-02 7.00E-02 6.70E-01 3.70E-01 --- 9.60E-03 95% Student's-t 1 of 16
3,3'-Dichlorobenzidine 4.08E-02 1.51E-01 1.51E-01 --- --- --- --- 5.38E-02 95% Student's-t 1 of 16
4,4'-DDT 4.11E-04 3.32E-03 4.81E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 2.30E-03 99% Chebyshev 4 of 17
4,6-Dinitro-2-methylphenol 1.70E-02 6.27E-02 6.27E-02 --- --- --- --- 2.24E-02 95% Student's-t 1 of 16
Acenaphthylene 1.16E-02 6.31E-02 2.39E-02 1.60E-02 5.00E-01 2.58E-01 1.10E+00 2.73E-02 95% Chebyshev 2 of 16 
Aluminum 6.85E+03 1.25E+04 3.90E+03 --- --- --- --- 7.88E+03 95% Student's-t 16 of 16
Anthracene 2.01E-02 7.53E-02 2.36E-02 8.53E-02 1.10E+00 5.93E-01 --- 4.24E-02 95% Chebyshev 6 of 16
Antimony 2.25E+00 8.14E+00 7.40E-01 --- --- --- --- 2.99E+00 95% Approx. Gamma 16 of 16
Arsenic 4.03E+00 7.62E+00 2.41E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 4.64E+00 95% Student's-t 16 of 16
Atrazine (Aatrex) 1.79E-02 8.14E-02 8.14E-02 --- --- --- --- 2.54E-02 95% Student's-t 1 of 16
Barium 2.15E+02 3.77E+02 1.16E+02 --- --- --- --- 2.43E+02 95% Approx. Gamma 16 of 16
Benzo(a)anthracene 4.54E-02 3.95E-01 6.75E-02 2.61E-01 1.60E+00 9.31E-01 --- 3.01E-01 99% Chebyshev 3 of 16
Benzo(a)pyrene 6.61E-02 4.45E-01 5.25E-02 4.30E-01 1.60E+00 1.02E+00 4.30E-01 3.52E-01 99% Chebyshev 6 of 16
Benzo(b)fluoranthene 1.00E-01 6.11E-01 3.24E-02 --- --- --- --- 4.91E-01 99% Chebyshev 9 of 16
Benzo(g,h,i)perylene 6.61E-02 4.42E-01 1.73E-02 --- --- --- --- 3.57E-01 99% Chebyshev 7 of 16
Benzo(k)fluoranthene 5.89E-02 3.18E-01 4.74E-02 --- --- --- --- 2.71E-01 99% Chebyshev 6 of 16
Beryllium 4.63E-01 8.20E-01 2.90E-01 --- --- --- --- 5.28E-01 95% Student's-t 16 of 16
Boron 1.20E+01 2.72E+01 1.25E+01 --- --- --- --- 2.72E+01 Maximum* 10 of 16
Butyl Benzyl Phthalate 2.08E-02 2.02E-01 2.02E-01 --- --- --- 1.10E+01 7.35E-02 95% Chebyshev 1 of 16
Carbazole 1.51E-02 8.61E-02 1.95E-02 --- --- --- --- 3.84E-02 95% Chebyshev 3 of 16
Chloroform 9.02E-04 5.27E-03 5.04E-03 4.30E+00 2.58E+01 1.51E+01 --- 5.00E-03 99% Chebyshev 2 of 16 
Chromium 9.21E+00 1.44E+01 5.01E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.04E+01 95% Student's-t 16 of 16
Chrysene 7.74E-02 4.75E-01 1.37E-02 3.84E-01 2.80E+00 1.59E+00 --- 1.53E-01 95% Approx. Gamma 10 of 16
Cobalt 4.39E+00 7.16E+00 3.05E+00 --- --- --- --- 4.88E+00 95% Student's-t 16 of 16
Copper 7.11E+00 1.26E+01 3.28E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 8.43E+00 95% Student's-t 16 of 16
Cyclohexane 2.30E-03 1.92E-03 1.92E-03 --- --- --- --- 2.90E-03 95% Approx. Gamma 1 of 16

( ) 3 02 2 3 01 11 02 6 3 02 2 60 01 1 62 01 2 0 01 99% C 6 f 16Dibenz(a,h)anthracene 4.35E-02 2.35E-01 5.11E-02 6.34E-02 2.60E-01 1.62E-01 --- 2.05E-01 99% Chebyshev 6 of 16
Dibenzofuran 1.23E-02 3.05E-02 2.68E-02 --- --- --- 2.00E+00 1.52E-02 95% Student's-t 2 of 16 
Diethyl Phthalate 1.35E-02 3.89E-02 3.89E-02 --- --- --- 6.30E-01 1.66E-02 95% Student's-t 1 of 16
Di-n-octyl Phthalate 1.80E-02 1.92E-01 1.47E-02 --- --- --- --- 6.86E-02 95% Chebyshev 2 of 16 
Fluoranthene 1.13E-01 8.04E-01 2.22E-02 6.00E-01 5.10E+00 2.85E+00 1.40E+00 6.14E-01 99% Chebyshev 8 of 16
Fluorene 1.22E-02 4.60E-02 1.24E-02 1.90E-02 5.40E-01 2.80E-01 5.40E-01 2.43E-02 95% Chebyshev 4 of 16
gamma-Chlordane 3.13E-04 8.26E-04 6.38E-04 2.26E-03 4.79E-03 3.53E-03 --- 5.70E-04 95% Chebyshev 4 of 16
Hexachlorobenzene 1.00E-02 3.19E-02 3.19E-02 --- --- --- --- 1.26E-02 95% Student's-t 1 of 16
Indeno(1,2,3-cd)pyrene 7.22E-02 4.05E-01 5.56E-02 --- --- --- --- 3.47E-01 99% Chebyshev 6 of 16
Iron 1.34E+04 2.82E+04 6.75E+03 --- --- --- --- 1.60E+04 95% Approx. Gamma 16 of 16
Lead 1.16E+01 3.23E+01 5.00E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 1.48E+01 95% Approx. Gamma 16 of 16
Isopropylbenzene (cumene) 1.00E-03 7.04E-03 4.64E-03 --- --- --- --- 5.80E-03 99% Chebyshev 2 of 16 
Lithium 1.05E+01 2.00E+01 6.40E+00 --- --- --- --- 1.21E+01 95% Student's-t 16 of 16
Manganese 2.83E+02 4.74E+02 1.92E+02 --- --- --- --- 3.22E+02 95% Student's-t 16 of 16
Mercury 2.01E-02 3.60E-02 1.10E-02 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.33E-02 95% Student's-t 16 of 16
Methylcyclohexane 9.51E-04 3.70E-03 3.70E-03 --- --- --- --- 1.30E-03 95% Approx. Gamma 1 of 16
Molybdenum 6.67E-01 5.66E+00 1.40E-01 --- --- --- --- 2.15E+00 95% Chebyshev 16 of 16
Nickel 9.59E+00 1.67E+01 5.80E+00 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.08E+01 95% Student's-t 16 of 16
n-Nitrosodiphenylamine 1.02E-02 4.34E-02 4.34E-02 --- --- --- --- 1.41E-02 95% Student's-t 1 of 16
Phenanthrene 7.46E-02 5.08E-01 3.11E-02 2.40E-01 1.50E+00 8.70E-01 1.10E+00 3.88E-01 99% Chebyshev 8 of 16
Pyrene 1.30E-01 8.62E-01 1.76E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 6.78E-01 99% Chebyshev 10 of 16
Silver 1.72E-01 5.40E-01 3.00E-01 --- --- --- --- 3.76E-01 Maximum* 6 of 16
Strontium 4.49E+01 8.17E+01 3.28E+01 --- --- --- --- 5.12E+01 95% Student's-t 16 of 16
Titanium 2.56E+01 3.66E+01 1.91E+01 --- --- --- --- 2.78E+01 95% Student's-t 16 of 16
Toluene 1.40E-03 5.81E-03 5.81E-03 9.40E-01 5.66E+00 3.30E+00 6.70E-01 2.00E-03 95% Approx. Gamma 1 of 16
Vanadium 1.39E+01 2.12E+01 9.06E+00 --- --- --- --- 1.54E+01 95% Student's-t 16 of 16
Zinc 4.54E+01 9.26E+01 1.80E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 5.41E+01 95% Student's-t 16 of 16
LPAH 1.27E-01 7.11E-01 1.10E-01 5.52E-01 3.16E+00 1.86E+00 --- 4.92E-01
HPAH 7.73E-01 4.99E+00 3.77E-01 1.70E+00 9.60E+00 5.65E+00 --- 3.77E+00
Total PAHs 8.99E-01 5.70E+00 4.87E-01 4.02E+00 4.48E+01 2.44E+01 4.00E+00 4.26E+00

Notes:
* Recommended UCL exceeds maximum observation so the maximum measured concentration was used as the EPC.
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.



TABLE 7
EXPOSURE POINT CONCENTRATION (mg/kg)

INTRACOASTAL WATERWAY BACKGROUND SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples

1,2,4-Trimethylbenzene 9.10E-04 3.91E-03 3.91E-03 2.16E+00 1.30E+01 7.56E+00 --- 2.00E-03 95% Approx. Gamma 1 of 9
1,4-Dichlorobenzene 1.40E-03 4.11E-03 4.11E-03 7.00E-01 4.21E+00 2.46E+00 3.50E-01 2.80E-03 95% Approx. Gamma 1 of 9
2-Butanone 1.10E-03 2.16E-03 2.00E-03 --- --- --- --- 1.70E-03 95% Student's-t 2 of 9
4,4'-DDT 1.56E-04 5.70E-04 5.70E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 3.82E-04 95% Chebyshev 1 of 9
Aluminum 1.22E+04 2.18E+04 4.73E+03 --- --- --- --- 1.65E+04 95% Student's-t 9 of 9
Antimony 4.02E+00 7.33E+00 1.68E+00 --- --- --- --- 5.40E+00 95% Student's-t 9 of 9
Arsenic 5.81E+00 9.62E+00 2.36E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 7.74E+00 95% Student's-t 9 of 9
Barium 209.7.2 2.80E+02 1.11E+02 --- --- --- --- 2.39E+02 95% Student's-t 9 of 9
Benzo(b)fluoranthene 8.70E-03 3.69E-02 3.69E-02 --- --- --- --- 2.41E-02 95% Chebyshev 1 of 9
Beryllium 7.66E-01 1.32E+00 3.20E-01 --- --- --- --- 1.02E+00 95% Student's-t 9 of 9
Boron 2.76E+01 4.79E+01 1.33E+01 --- --- --- --- 3.56E+01 95% Student's-t 9 of 9
Carbon Disulfide 1.50E-03 8.41E-03 3.41E-03 --- --- --- --- 4.80E-03 95% Approx. Gamma 2 of 9
Chromium 1.28E+01 2.25E+01 5.81E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.69E+01 95% Student's-t 9 of 9
cis-1,2-Dichloroethene 3.40E-03 2.84E-02 2.84E-02 --- --- --- --- 3.45E-02 99% Chebyshev 1 of 9
Cobalt 6.70E+00 1.18E+01 3.32E+00 --- --- --- --- 8.66E+00 95% Student's-t 9 of 9
Copper 8.14E+00 1.68E+01 2.68E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 1.13E+01 95% Student's-t 9 of 9pp
Iron 1.65E+04 2.79E+04 7.44E+03 --- --- --- --- 2.15E+04 95% Student's-t 9 of 9
Lead 9.59E+00 1.45E+01 5.34E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 1.18E+01 95% Student's-t 9 of 9
Lithium 2.14E+01 4.46E+01 7.29E+00 --- --- --- --- 3.03E+01 95% Student's-t 9 of 9
Manganese 3.31E+02 4.42E+02 2.12E+02 --- --- --- --- 3.86E+02 95% Student's-t 9 of 9
Mercury 1.76E-02 5.00E-02 6.50E-03 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.73E-02 95% Approx. Gamma 9 of 9
Molybdenum 2.41E-01 3.50E-01 1.60E-01 --- --- --- --- 2.83E-01 95% Student's-t 9 of 9
Nickel 1.49E+01 2.73E+01 6.31E+00 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.99E+01 95% Student's-t 9 of 9
Strontium 5.92E+01 8.74E+01 3.48E+01 --- --- --- --- 7.28E+01 95% Student's-t 9 of 9
Titanium 3.18E+01 5.45E+01 2.11E+01 --- --- --- --- 3.83E+01 95% Student's-t 9 of 9
Trichloroethene 2.10E-03 1.59E-02 1.59E-02 1.47E+00 8.82E+00 5.15E+00 1.60E+00 4.30E-03 99% Chebyshev 1 of 9
Vanadium 2.02E+01 3.42E+01 1.02E+01 --- --- --- --- 2.59E+01 95% Student's-t 9 of 9
Xylene 1.70E-03 3.35E-03 3.35E-03 --- --- --- --- 2.60E-03 95% Student's-t 1 of 9
Zinc 3.60E+01 5.41E+01 1.93E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 4.45E+01 95% Student's-t 9 of 9
LPAH++ 5.52E-01 3.16E+00 1.86E+00 ---
HPAH 8.70E-03 3.69E-02 3.69E-02 1.70E+00 9.60E+00 5.65E+00 --- 2.41E-02
Total PAHs 8.70E-03 3.69E-02 3.69E-02 4.02E+00 4.48E+01 2.44E+01 --- 2.41E-02

+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.

Notes:



TABLE 8

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level for 

Sediment (2)

Average of TCEQ 

PCL and SEL (3)

EPA EcoTox 

Threshold (4) 95% UCL

Statistic 

Used (5)
# of Detects/# 

of Samples

1,2-Dichloroethane 2.49E-04 2.40E-03 1.83E-03 4.30E+00 2.58E+01 1.51E+01 --- 5.90E-04 95% Chebyshev 3 of 48
2-Methylnaphthalene 2.46E-02 4.30E-01 1.22E-02 7.00E-02 6.70E-01 3.70E-01 --- 1.16E-01 99% Chebyshev 4 of 48
4,4'-DDT 9.52E-04 9.22E-03 9.29E-04 1.19E-03 6.29E-02 3.20E-02 1.60E-03 2.20E-03 97.5% Chebyshev 16 of 55
Acenaphthene 1.95E-02 1.33E-01 1.60E-02 1.60E-02 5.00E-01 2.58E-01 1.10E+00 6.40E-02 99% Chebyshev 4 of 48
Acenaphthylene 3.14E-02 5.45E-01 2.91E-02 4.40E-02 6.40E-01 3.42E-01 --- 1.65E-01 99% Chebyshev 4 of 48
Aluminum 1.32E+04 1.82E+04 3.40E+03 --- --- --- --- 1.40E+04 95% Student's-t 48 of 48
Anthracene 2.88E-02 3.34E-01 8.38E-03 8.53E-02 1.10E+00 5.93E-01 --- 1.26E-01 99% Chebyshev 8 of 48
Antimony(6) 1.15E+00 4.24E+00 4.60E-01 --- --- --- --- 1.61E+00 95% Chebyshev 40 of 48
Arsenic 2.53E+00 1.28E+01 1.00E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 3.40E+00 95% Approx. Gamma 35 of 48
Barium 1.52E+02 8.20E+02 3.60E+01 --- --- --- --- 2.38E+02 95% Chebyshev 48 of 48
Benzo(a)anthracene 5.43E-02 9.93E-01 5.46E-02 2.61E-01 1.60E+00 9.31E-01 --- 3.06E-01 99% Chebyshev 5 of 48
Benzo(a)pyrene 1.04E-01 1.30E+00 1.76E-02 4.30E-01 1.60E+00 1.02E+00 4.30E-01 4.76E-01 99% Chebyshev 15 of 48
Benzo(b)fluoranthene 9.02E-02 1.36E+00 1.62E-02 --- --- --- --- 4.31E-01 99% Chebyshev 19 of 48
Benzo(g,h,i)perylene 1.98E-01 1.94E+00 4.40E-02 --- --- --- --- 7.55E-01 99% Chebyshev 24 of 48
Benzo(k)fluoranthene 6.59E-02 7.30E-01 6.92E-02 --- --- --- --- 2.37E-01 99% Chebyshev 14 of 48
Beryllium 8.94E-01 1.37E+00 2.80E-01 --- --- --- --- 9.43E-01 95% Student's-t 48 of 48
Boron(6) 1.45E+01 4.62E+01 5.17E+00 --- --- --- --- 3.20E+01 99% Chebyshev 24 of 48
Cadmium 1.03E-01 4.80E-01 3.30E-02 1.20E+00 9.60E+00 5.40E+00 1.20E+00 3.13E-01 99% Chebyshev 20 of 48
Carbazole 1.92E-02 1.41E-01 1.58E-02 --- --- --- --- 6.45E-02 99% Chebyshev 5 of 48
Carbon Disulfide 5.25E-04 6.99E-03 3.34E-03 --- --- --- --- 2.60E-03 99% Chebyshev 4 of 48
Chromium 1.51E+01 4.46E+01 8.96E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 1.64E+01 95% Student's-t 48 of 48
Chromium VI 9.56E-01 4.04E+00 1.30E+00 --- --- --- --- 3.36E+00 99% Chebyshev 6 of 25
Chrysene 2.17E-01 4.05E+00 1.10E-02 3.84E-01 2.80E+00 1.59E+00 --- 1.24E+00 99% Chebyshev 19 of 48
Cobalt 6.98E+00 9.89E+00 3.00E+00 --- --- --- --- 7.32E+00 95% Student's-t 48 of 48
Copper 1.45E+01 4.90E+01 5.44E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 1.66E+01 95% Student's-t 48 of 48

EXPOSURE POINT CONCENTRATION (mg/kg)
WETLAND SEDIMENT

Dibenz(a,h)anthracene 2.03E-01 2.91E+00 1.29E-01 6.34E-02 2.60E-01 1.62E-01 --- 1.10E+00 99% Chebyshev 6 of 48
Dibenzofuran 1.39E-02 8.00E-02 1.00E-02 --- --- --- 2.00E+00 2.50E-02 95% Chebyshev 3 of 48
Endosulfan Sulfate 1.80E-03 6.00E-02 7.31E-03 --- --- --- 5.40E-03 1.44E-02 99% Chebyshev 3 of 48
Endrin Aldehyde 1.00E-03 1.00E-02 5.66E-04 --- --- --- --- 4.30E-03 99% Chebyshev 9 of 48
Endrin Ketone 7.85E-04 1.30E-02 3.29E-03 --- --- --- --- 2.00E-03 95% Chebyshev 3 of 48
Fluoranthene 1.08E-01 2.17E+00 1.20E-02 6.00E-01 5.10E+00 2.85E+00 1.40E+00 6.37E-01 99% Chebyshev 13 of 48
Fluorene 1.86E-02 1.39E-01 1.50E-02 1.90E-02 5.40E-01 2.80E-01 5.40E-01 6.37E-02 99% Chebyshev 4 of 48
gamma-Chlordane 4.05E-04 3.60E-03 7.69E-04 2.26E-03 4.79E-03 3.53E-03 --- 8.27E-04 95% Chebyshev 4 of 48
Indeno(1,2,3-cd)pyrene 2.01E-01 1.94E+00 6.28E-02 --- --- --- --- 7.85E-01 99% Chebyshev 23 of 48
Iron 1.72E+04 6.09E+04 1.11E+04 --- --- --- --- 1.88E+04 95% Student's-t 49 of 48
Lead 2.54E+01 2.37E+02 9.40E+00 4.67E+01 2.18E+02 1.32E+02 4.70E+01 4.68E+01 95% Chebyshev 48 of 48
Lithium 1.87E+01 2.76E+01 5.43E+00 --- --- --- --- 1.96E+01 95% Student's-t 48 of 48
Manganese 3.32E+02 1.01E+03 8.76E+01 --- --- --- --- 3.83E+02 95% Approx. Gamma 48 of 48
Mercury 1.99E-02 8.10E-02 6.10E-03 1.50E-01 7.10E-01 4.30E-01 1.50E-01 2.68E-02 95% H-UCL 26 of 48
Molybdenum 5.81E-01 3.24E+00 1.30E-01 --- --- --- --- 7.63E-01 95% Approx. Gamma 38 of 48
Nickel 1.73E+01 2.77E+01 1.09E+01 2.09E+01 5.16E+01 3.63E+01 2.10E+01 1.81E+01 95% Student's-t 48 of 48
Phenanthrene 7.61E-02 1.30E+00 2.30E-02 2.40E-01 1.50E+00 8.70E-01 1.10E+00 4.32E-01 99% Chebyshev 12 of 48
Pyrene 1.54E-01 1.64E+00 1.59E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 6.63E-01 99% Chebyshev 19 of 48
Strontium 6.70E+01 3.30E+02 1.88E+01 --- --- --- --- 7.64E+01 95% H-UCL 48 of 48
Tin(6) 6.38E-01 4.61E+00 3.45E+00 --- --- --- --- 1.26E+00 95% Chebyshev 4 of 48
Titanium 2.91E+01 6.87E+01 8.15E+00 --- --- --- --- 3.27E+01 95% Approx. Gamma 48 of 48
Toluene 6.55E-04 2.14E-03 1.57E-03 9.40E-01 5.66E+00 3.30E+00 6.70E-01 1.20E-03 95% Chebyshev 3 of 48
Vanadium 2.17E+01 3.20E+01 9.02E+00 --- --- --- --- 2.28E+01 95% Student's-t 48 of 48
Zinc 1.39E+02 9.03E+02 3.15E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 2.36E+02 95% Chebyshev 53 of 53
LPAH 1.99E-01 2.88E+00 1.04E-01 5.52E-01 3.16E+00 1.86E+00 --- 9.67E-01
HPAH 1.40E+00 1.90E+01 4.32E-01 1.70E+00 9.60E+00 5.65E+00 --- 6.63E+00
TOTAL PAHs 1.59E+00 2.19E+01 5.36E-01 4.02E+00 4.48E+01 1.18E+01 4.00E+00 7.60E+00

Notes:
+  Chemicals of interest are any chemical measured in at least one sample at a frequency of detection greater than five percent.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.
(6) - Samples 2WSED8, SWSED10, 4WSED2, and 4WSED3 were re-analyzed for antimony, boron, and tin because they were measured at concentrations much higher than the rest of the data
although QA/QC indicated that they were acceptable.  The re-analysis was run twice with good concurrence between the two re-analyses but with very different values from the original so the first 
re-analyzed value was used in the UCL calculation. 



TABLE 9
EXPOSURE POINT CONCENTRATION (mg/kg)

POND SEDIMENT

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Marine 

Sediment PCL (1)

TCEQ Second 
Effects Level 

for Sediment (2)

Average of 
TCEQ PCL and 

SEL (3)

EPA EcoTox 

Threshold (4) RME EPC

Statistic 

Used (5)
# of Detects/# 

of Samples

2,4,6-Trichlorophenol 1.75E-02 4.29E-02 4.29E-02 --- --- --- --- 4.29E-02 RME EPC is max detect 1 of 8 
4,4'-DDD 6.96E-03 6.76E-04 6.76E-04 1.22E-03 7.81E-03 4.52E-03 --- 6.76E-04 RME EPC is max detect* 3 of 8
4,4'-DDT 4.16E-03 1.57E-03 1.11E-03 1.19E-03 6.29E-02 3.20E-02 1.60E-03 1.57E-03 RME EPC is max detect* 1 of 8 
Acetone 2.38E-02 7.98E-02 7.98E-02 1.67E+02 1.00E+04 5.09E+03 --- 7.98E-02 RME EPC is max detect 1 of 8 
Aluminum 1.17E+04 1.63E+04 7.99E+03 --- --- --- --- 1.63E+04 RME EPC is max detect 8 of 8
Antimony 7.95E-01 1.85E+00 3.30E-01 --- --- --- --- 1.85E+00 RME EPC is max detect 8 of 8
Arsenic 1.74E+00 5.01E+00 3.39E+00 8.20E+00 7.00E+01 3.91E+01 8.20E+00 5.01E+00 RME EPC is max detect 3 of 8
Barium 1.99E+02 4.17E+02 1.08E+02 --- --- --- --- 4.17E+02 RME EPC is max detect 8 of 8
Benzo(b)fluoranthene 4.77E-02 1.06E-01 2.93E-02 --- --- --- --- 1.06E-01 RME EPC is max detect 6 of 8
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 1.35E-01 --- --- --- --- 1.35E-01 RME EPC is max detect 1 of 8 
Benzo(k)fluoranthene 5.27E-02 1.30E-01 1.10E-01 --- --- --- --- 1.30E-01 RME EPC is max detect 3 of 8
Beryllium 8.34E-01 1.13E+00 5.80E-01 --- --- --- --- 1.13E+00 RME EPC is max detect 8 of 8
beta-BHC 7.96E-03 6.99E-04 6.99E-04 --- --- --- --- 7.00E-04 RME EPC is max detect* 1 of 8 
Boron 1.50E+01 2.84E+01 1.10E+01 --- --- --- --- 2.84E+01 RME EPC is max detect 5 of 8
Bromomethane 8.90E-03 3.10E-02 1.40E-02 --- --- --- --- 3.10E-02 RME EPC is max detect 2 of 8
Cadmium 1.47E-01 2.70E-01 1.90E-01 1.20E+00 9.60E+00 5.40E+00 1.20E+00 2.70E-01 RME EPC is max detect 5 of 8
Carbon Disulfide 1.40E-03 7.71E-03 7.71E-03 --- --- --- --- 7.70E-03 RME EPC is max detect 1 of 8 
Chromium 1.29E+01 2.01E+01 8.29E+00 8.10E+01 3.70E+02 2.26E+02 8.10E+01 2.01E+01 RME EPC is max detect 8 of 8
Chrysene 9 50E-03 2 57E-02 2 57E-02 3 84E-01 2 80E+00 1 59E+00 --- 2 57E-02 RME EPC is max detect 1 of 8Chrysene 9.50E-03 2.57E-02 2.57E-02 3.84E-01 2.80E+00 1.59E+00 --- 2.57E-02 RME EPC is max detect 1 of 8 
Cobalt 6.94E+00 8.99E+00 5.19E+00 --- --- --- --- 8.99E+00 RME EPC is max detect 8 of 8
Copper 1.52E+01 2.68E+01 8.33E+00 3.40E+01 2.70E+02 1.52E+02 3.40E+01 2.68E+01 RME EPC is max detect 8 of 8
Iron 1.53E+04 2.01E+04 1.13E+04 --- --- --- --- 2.01E+04 RME EPC is max detect 8 of 8
Lead 1.75E+01 3.05E+01 1.06E+01 4.67E+01 2.18E+02 1.32E+02 4.70E+01 3.05E+01 RME EPC is max detect 8 of 8
Lithium 1.85E+01 2.37E+01 1.35E+01 --- --- --- --- 2.37E+01 RME EPC is max detect 8 of 8
m,p-Cresol 1.49E-02 3.75E-02 3.75E-02 --- --- --- --- 3.75E-02 RME EPC is max detect 1 of 8 
Manganese 4.88E+02 7.11E+02 3.52E+02 --- --- --- --- 7.11E+02 RME EPC is max detect 8 of 8
Methyl Iodide 8.10E-03 4.10E-02 4.10E-02 --- --- --- --- 1.11E-02 RME EPC is max detect 1 of 8 
Molybdenum 1.46E-01 6.00E-01 2.10E-01 --- --- --- --- 6.00E-01 RME EPC is max detect 2 of 8
Nickel 1.63E+01 2.06E+01 1.23E+01 2.09E+01 5.16E+01 3.63E+01 2.10E+01 2.06E+01 RME EPC is max detect 8 of 8
Pyrene 1.47E-02 2.65E-02 2.01E-02 6.65E-01 2.60E+00 1.63E+00 6.60E-01 2.65E-02 RME EPC is max detect 3 of 8
Strontium 1.04E+02 1.81E+02 6.33E+01 --- --- --- --- 1.81E+02 RME EPC is max detect 8 of 8
Titanium 3.00E+01 4.05E+01 1.91E+01 --- --- --- --- 4.05E+01 RME EPC is max detect 8 of 8
Vanadium 2.18E+01 2.74E+01 1.68E+01 --- --- --- --- 2.74E+01 RME EPC is max detect 8 of 8
Zinc 3.32E+02 9.99E+02 3.82E+01 1.50E+02 4.10E+02 2.80E+02 1.50E+02 9.99E+02 RME EPC is max detect 8 of 8
LPAH++ --- --- --- ---
HPAHs 1.49E-01 4.23E-01 3.20E-01 1.70E+00 9.60E+00 5.65E+00 4.23E-01
Total PAHs 1.49E-01 1.49E-01 1.49E-01 4.02E+00 4.48E+01 2.44E+01 4.00E+00 4.23E-01

Notes:

+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.
(1) - From Table 3-3 of TCEQ, 2006.
(2) - From Table A-2 of TCEQ, 2006.
(3) - Midpoint between Sediment PCL and SEL as per memo received on January 24, 2008 from TCEQ.
(4) - From Table 2 of EPA's EcoTox Threshold ECO Update January, 2006.
(5) - Recommended exposure point concentration to be used based on data distribution per Pro UCL (see Appendix A).  When the compound was not detected
in a given sample, one-half of the sample detection limit was used as the proxy concentration for that sample.

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and because J flag data were used in the risk
assessment.



TABLE 10
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Acrylonitrile 9.38E-04 2.10E-03 2.10E-03 2.91E-01 2.10E-03 RME EPC is max detect 1 of 4
Aluminum 4.05E-01 5.50E-01 2.80E-01 --- 5.50E-01 RME EPC is max detect 4 of 4
Barium 2.40E-02 2.60E-02 2.20E-02 2.50E+01 2.60E-02 RME EPC is max detect 4 of 4
Boron 4.69E+00 4.81E+00 4.60E+00 --- 4.81E+00 RME EPC is max detect 4 of 4
Chromium 7.98E-02 1.20E-01 7.00E-02 --- 1.20E-01 RME EPC is max detect 4 of 4
Copper 6.53E-03 1.10E-02 9.10E-03 --- 1.10E-02 RME EPC is max detect 2 of 4
Iron 4.63E-01 5.90E-01 3.20E-01 --- 5.90E-01 RME EPC is max detect 4 of 4
Lithium 2.53E-01 2.70E-01 2.20E-01 --- 2.70E-01 RME EPC is max detect 4 of 4
Manganese 4.03E-02 4.80E-02 3.30E-02 --- 4.80E-02 RME EPC is max detect 4 of 4
Silver 2.80E-03 3.70E-03 2.80E-03 --- 3.70E-03 RME EPC is max detect 3 of 4
Strontium 7 22E+00 7 35E+00 6 95E+00 --- 7 35E+00 RME EPC is max detect 4 of 4Strontium 7.22E+00 7.35E+00 6.95E+00 --- 7.35E+00 RME EPC is max detect 4 of 4
Titanium 3.90E-03 5.70E-03 2.00E-03 --- 5.70E-03 RME EPC is max detect 4 of 4
Vanadium 4.25E-02 6.10E-02 3.50E-02 --- 6.10E-02 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.



TABLE 11
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY BACKGROUND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 
Benchmark 

for Water (1)
RME 
EPC Statistic Used

# of Detects/# 
of Samples

4,4'-DDD 3.30E-06 7.62E-06 3.60E-06 2.50E-05 7.62E-06 RME EPC is max detect 2 of 4
4,4'-DDT 4.93E-06 1.30E-05 1.30E-05 1.00E-06 1.30E-05 RME EPC is max detect 1 of 4
Acetone 1.47E-03 4.52E-03 4.52E-03 2.82E+02 4.52E-03 RME EPC is max detect 1 of 4
Aldrin 9.24E-06 1.10E-05 4.40E-06 6.50E-04 (3) 1.10E-05 RME EPC is max detect 4 of 4
Aluminum 2.44E-01 4.00E-01 2.10E-01 --- 4.00E-01 RME EPC is max detect 4 of 4
Barium 1.96E-02 2.00E-02 2.00E-02 2.50E+01 2.00E-02 RME EPC is max detect 4 of 4
Benzo(g,h,i)perylene 1.20E-04 2.02E-04 2.02E-04 3.00E-01 (3) 2.02E-04 RME EPC is max detect 1 of 4
Benzo(k)fluoranthene 1.73E-04 3.11E-04 3.11E-04 3.00E-01 (3) 3.11E-04 RME EPC is max detect 1 of 4
Bis(ethylhexyl) Phthalate 4.17E-03 1.97E-02 1.94E-02 3.60E-01 (2) 1.97E-02 RME EPC is max detect 2 of 4
Boron 4.38E+00 4.50E+00 4.27E+00 --- 4.50E+00 RME EPC is max detect 4 of 4
Chromium 7.84E-02 7.90E-02 7.80E-02 --- 7.90E-02 RME EPC is max detect 4 of 4
Chromium VI 6.20E-03 1.10E-02 1.10E-02 --- 1.10E-02 RME EPC is max detect 1 of 4
Chrysene 1.61E-04 3.68E-04 3.68E-04 3.00E-01 (3) 3.68E-04 RME EPC is max detect 1 of 4
Di-n-butyl Phthalate 6.70E-04 1.42E-03 8.28E-04 5.00E-03 1.42E-03 RME EPC is max detect 2 of 4
Di-n-octyl Phthalate 2.65E-04 6.50E-04 6.50E-04 3.4E-03 (2) 6.50E-04 RME EPC is max detect 1 of 4
Iron 3.40E-01 4.30E-01 3.40E-01 --- 4.30E-01 RME EPC is max detect 4 of 4
Lithium 3.00E-01 3.40E-01 2.70E-01 --- 3.40E-01 RME EPC is max detect 4 of 4
Manganese 3.60E-02 4.10E-02 3.40E-02 --- 4.10E-02 RME EPC is max detect 4 of 4
Methoxyclor 3.66E-06 1.40E-05 1.40E-05 3.00E-05 1.40E-05 RME EPC is max detect 1 of 4
Molybdenum 2.72E-03 4.20E-03 1.80E-03 --- 4.20E-03 RME EPC is max detect 2 of 4
Silver 5.43E-03 5.90E-03 4.70E-03 --- 5.90E-03 RME EPC is max detect 4 of 4
Strontium 7.76E+00 8.31E+00 7.31E+00 --- 8.31E+00 RME EPC is max detect 4 of 4
Titanium 2.98E-03 4.20E-03 2.40E-03 --- 4.20E-03 RME EPC is max detect 4 of 4
Vanadium 4.14E-02 3.70E-02 1.10E-02 --- 3.70E-02 RME EPC is max detect 4 of 4
LPAHs++ ---

HPAHs 4.55E-04 8.81E-04 8.81E-04 3.00E-01 (3) 8.81E-04
Total PAHs 4.55E-04 4.55E-04 4.55E-04 3.00E-01 (3) 4.55E-04

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
++ No LPAHs were detected in the samples.

(3) - Buchman, 2008 acute value for chemical class.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.
(2) - Buchman, 2008.



TABLE 12
EXPOSURE POINT CONCENTRATION (mg/L)

WETLAND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 

Benchmark for Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

1,2-Dichloroethane 2.30E-03 3.85E-03 2.55E-03 5.65E+00 3.85E-03 RME EPC is max detect 3 of 4
Acrolein 1.21E-02 9.29E-03 9.29E-03 5.00E-03 9.30E-03 RME EPC is max detect* 1 of 4
Aluminum 5.08E-01 8.00E-01 1.70E-01 --- 8.00E-01 RME EPC is max detect 4 of 4
Barium 2.20E-01 3.70E-01 1.50E-01 2.50E+01 3.70E-01 RME EPC is max detect 4 of 4
Boron 1.96E+00 2.42E+00 8.30E-01 --- 2.42E+00 RME EPC is max detect 4 of 4
Chromium 1.49E-02 3.70E-02 2.00E-02 --- 3.70E-02 RME EPC is max detect 2 of 4
Chromium VI 3.13E-03 8.00E-03 8.00E-03 --- 8.00E-03 RME EPC is max detect 1 of 4
Copper 6.38E-03 1.10E-02 9.50E-03 --- 1.10E-02 RME EPC is max detect 2 of 4
Iron 6.45E-01 1.08E+00 1.90E-01 --- 1.08E+00 RME EPC is max detect 4 of 4
Lithium 1.89E-01 2.50E-01 5.70E-02 --- 2.50E-01 RME EPC is max detect 4 of 4
Manganese 1.37E-01 3.40E-01 1.80E-02 --- 3.40E-01 RME EPC is max detect 4 of 4
Mercury 3.75E-05 7.00E-05 4.00E-05 --- 7.00E-05 RME EPC is max detect 2 of 4
Molybdenum 9.30E-03 1.50E-02 5.60E-03 --- 1.50E-02 RME EPC is max detect 3 of 4
Nickel 1 10E 03 2 20E 03 1 20E 03 2 20E 03 RME EPC is max detect 2 of 4Nickel 1.10E-03 2.20E-03 1.20E-03 --- 2.20E-03 RME EPC is max detect 2 of 4
Strontium 5.27E+00 6.64E+00 1.87E+00 --- 6.64E+00 RME EPC is max detect 4 of 4
Titanium 6.40E-03 9.80E-03 2.40E-03 --- 9.80E-03 RME EPC is max detect 4 of 4
Zinc 7.30E-03 2.20E-02 2.20E-02 --- 2.20E-02 RME EPC is max detect 1 of 4

Notes:

+  Chemicals of interest are any chemical measured in at least one sample.

*The maximum detected value is sometimes lower than the average since 1/2 of the reporting limit was used as a proxy value when it was not detected, and 
because J flag data were used in the risk assessment.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.



TABLE 13
EXPOSURE POINT CONCENTRATION (mg/L)

POND SURFACE WATER (TOTAL)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

4-Chloroaniline 2.79E-04 8.23E-04 8.23E-04 1.29E-01 (2) 8.00E-04 RME EPC is max detect 1 of 6
Aluminum 9.13E-01 2.22E+00 4.10E-01 --- 2.22E+00 RME EPC is max detect 5 of 6
Antimony 3.82E-03 7.60E-03 3.00E-03 --- 7.60E-03 RME EPC is max detect 3 of 6
Arsenic 5.40E-03 1.30E-02 1.20E-02 --- 1.30E-02 RME EPC is max detect 2 of 6
Barium 1.45E-01 1.90E-01 1.30E-01 2.50E+01 1.90E-01 RME EPC is max detect 6 of 6
Benzo(a)pyrene 1.12E-04 3.48E-04 3.48E-04 3.00E-01 (3) 3.00E-04 RME EPC is max detect 1 of 6
Benzo(b)fluoranthene 4.03E-04 1.81E-03 1.81E-03 3.00E-01 (3) 1.80E-03 RME EPC is max detect 1 of 6
Benzo(g,h,i)perylene 3.71E-04 1.73E-03 1.73E-03 3.00E-01 (3) 1.70E-03 RME EPC is max detect 1 of 6
Benzo(k)fluoranthene 2.06E-04 5.42E-04 5.42E-04 3.00E-01 (3) 5.00E-04 RME EPC is max detect 1 of 6
Bis(2-ethylhexyl)phthalate 1.92E-02 4.00E-02 2.90E-02 3.60E-01 (2) 4.00E-02 RME EPC is max detect 3 of 6
Boron 2.97E+00 3.52E+00 2.45E+00 --- 3.52E+00 RME EPC is max detect 6 of 6
Chromium 8.50E-04 1.50E-03 1.50E-03 --- 1.50E-03 RME EPC is max detect 1 of 6
Chromium VI 8.50E-03 1.60E-02 1.50E-02 --- 1.60E-02 RME EPC is max detect 2 of 6
Chrysene 2.48E-04 7.10E-04 7.10E-04 3.00E-01 (3) 7.00E-04 RME EPC is max detect 1 of 6
C b lt 9 12E 04 3 20E 03 5 20E 04 3 20E 03 RME EPC i d t t 2 f 6Cobalt 9.12E-04 3.20E-03 5.20E-04 --- 3.20E-03 RME EPC is max detect 2 of 6
Dibenz(a,h)anthracene 6.26E-04 3.04E-03 3.04E-03 3.00E-01 (3) 3.00E-03 RME EPC is max detect 1 of 6
Di-n-butyl Phthalate 3.12E-03 3.81E-03 1.07E-03 5.00E-03 3.80E-03 RME EPC is max detect 5 of 6
Indeno(1,2,3-cd)pyrene 6.73E-04 3.44E-03 3.44E-03 3.00E-01 (3) 3.40E-03 RME EPC is max detect 1 of 6
Iron 2.27E+00 6.67E+00 5.20E-01 --- 6.67E+00 RME EPC is max detect 6 of 6
Lead 2.63E-03 1.10E-02 1.10E-02 --- 1.10E-02 RME EPC is max detect 1 of 6
Lithium 1.16E-01 1.60E-01 6.70E-02 --- 1.60E-01 RME EPC is max detect 6 of 6
Manganese 6.37E-01 1.44E+00 8.50E-02 --- 1.44E+00 RME EPC is max detect 6 of 6
Molybdenum 8.73E-03 1.80E-02 1.30E-02 --- 1.80E-02 RME EPC is max detect 3 of 6
Nickel 4.60E-03 7.90E-03 3.00E-03 --- 7.90E-03 RME EPC is max detect 6 of 6
Selenium 4.26E-03 9.80E-03 9.80E-03 1.36E-01 9.80E-03 RME EPC is max detect 1 of 6
Silver 9.30E-03 1.50E-02 3.70E-03 --- 1.50E-02 RME EPC is max detect 6 of 6
Strontium 4.47E+00 7.19E+00 1.77E+00 --- 7.19E+00 RME EPC is max detect 6 of 6
Thallium 2.86E-03 7.70E-03 6.20E-03 2.13E-02 7.70E-03 RME EPC is max detect 2 of 6
Titanium 1.90E-02 4.40E-02 2.10E-03 --- 4.40E-02 RME EPC is max detect 6 of 6
Vanadium 3.20E-03 8.40E-03 4.30E-03 --- 8.40E-03 RME EPC is max detect 3 of 6
Zinc 1.20E-01 6.30E-01 2.70E-02 --- 6.30E-01 RME EPC is max detect 3 of 6
LPAHs ---

HPAHs 2.64E-03 1.16E-02 1.16E-02 3.00E-01 (3) 1.14E-02
Total PAHs 2.64E-03 2.64E-03 2.64E-03 3.00E-01 (3) 2.64E-03

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.

(3) - Buchman, 2008 acute value for chemical class.

(1) - From Table 3-2 of TCEQ, 2006 and only the TCEQ Ecological Benchmarks for Water without the "dissolved" notation were included in the table.
(2) - Buchman, 2008.



TABLE 14
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Aluminum 6.48E-02 4.70E-02 4.70E-02 --- 4.70E-02 RME EPC is max detect 1 of 4
Barium 2.63E-02 2.80E-02 2.30E-02 2.50E+01 2.80E-02 RME EPC is max detect 4 of 4
Boron 4.79E+00 4.99E+00 4.30E+00 1.20E+00 (2) 4.99E+00 RME EPC is max detect 4 of 4
Lithium 2.10E-01 2.20E-01 2.00E-01 --- 2.20E-01 RME EPC is max detect 4 of 4
Manganese 4.85E-03 6.00E-03 2.50E-03 1.00E-01 (2) 6.00E-03 RME EPC is max detect 4 of 4
Nickel 2.63E-03 3.30E-03 1.30E-03 1.31E-02 3.30E-03 RME EPC is max detect 4 of 4
Selenium 4.25E-02 6.30E-02 2.80E-02 1.36E-01 6.30E-02 RME EPC is max detect 4 of 4
Strontium 8.04E+00 8.47E+00 7.36E+00 --- 8.47E+00 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ.
(2) - Buchman, 2008.



TABLE 15
EXPOSURE POINT CONCENTRATION (mg/L)

INTRACOASTAL WATERWAY BACKGROUND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ 
Ecological 
Benchmark 
for Water

RME 
EPC Statistic Used

# of Detects/# 
of Samples

Barium 1.65E-02 1.90E-02 1.20E-02 2.50E+01 1.90E-02 RME EPC is max detect 4 of 4
Boron 3.98E+00 4.33E+00 3.04E+00 1.20E+00 (2) 4.33E+00 RME EPC is max detect 4 of 4
Chromium 7.38E-02 7.80E-02 6.40E-02 1.03E-01 7.80E-02 RME EPC is max detect 4 of 4
Iron 5.40E-02 6.00E-02 6.00E-02 5.00E-02 (2) 6.00E-02 RME EPC is max detect 1 of 4
Lithium 2.90E-01 3.90E-01 1.90E-01 --- 3.90E-01 RME EPC is max detect 4 of 4
Manganese 1.53E-02 1.80E-02 1.10E-02 1.00E-01 (2) 1.80E-02 RME EPC is max detect 4 of 4
Molybdenum 3.68E-03 3.90E-03 3.90E-03 2.30E-02 (2) 3.90E-03 RME EPC is max detect 1 of 4
Silver 5.23E-03 5.80E-03 4.30E-03 1.90E-04 5.80E-03 RME EPC is max detect 4 of 4Silver 5.23E 03 5.80E 03 4.30E 03 1.90E 04 5.80E 03 RME EPC is max detect 4 of 4
Strontium 6.84E+00 7.46E+00 5.20E+00 --- 7.46E+00 RME EPC is max detect 4 of 4
Vanadium 1.23E-02 1.50E-02 9.30E-03 5.00E-02 (2) 1.50E-02 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) - From Table 3-2 of TCEQ.
(2) - Buchman, 2008.



TABLE 16
EXPOSURE POINT CONCENTRATION (mg/L)

WETLAND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Barium 3.20E-04 3.50E-01 1.40E-01 2.50E+01 3.50E-01 RME EPC is max detect 4 of 4
Boron 2.70E-02 2.75E+00 8.50E-01 1.20E+00 (2) 2.75E+00 RME EPC is max detect 4 of 4
Chromium 1.20E-03 3.70E-02 1.90E-02 1.03E-01 3.70E-02 RME EPC is max detect 2 of 4
Copper 2.50E-03 1.10E-02 5.30E-03 3.60E-03 1.10E-02 RME EPC is max detect 3 of 4
Lithium 3.50E-03 2.80E-01 5.70E-02 --- 2.80E-01 RME EPC is max detect 4 of 4
Manganese 6.00E-04 3.30E-01 2.50E-02 1.00E-01 (2) 3.30E-01 RME EPC is max detect 4 of 4
Molybdenum 2.70E-03 1.70E-02 5.40E-03 2.30E-02 (2) 1.70E-02 RME EPC is max detect 3 of 4
Nickel 4.50E-04 1.30E-03 4.90E-04 1.31E-02 1.30E-03 RME EPC is max detect 2 of 4
Strontium 9.40E-04 7.01E+00 1.89E+00 --- 7.01E+00 RME EPC is max detect 4 of 4

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) From Table 3-2 of TCEQ, 2006.
(2) - Buchman, 2008.



TABLE 17
EXPOSURE POINT CONCENTRATION (mg/L)

POND SURFACE WATER (DISSOLVED METALS)

Chemicals of Interest+ Average Max Detection Min Detection

TCEQ Ecological 
Benchmark for 

Water (1)
RME 
EPC

Statistic 
Used

# of Detects/# 
of Samples

Antimony 3.50E-03 6.30E-03 3.10E-03 5.00E-01 (2) RME EPC is max detect 3 of 6
Barium 1.25E-01 1.30E-01 1.20E-01 25 RME EPC is max detect 6 of 6
Boron 2.79E+00 3.33E+00 2.36E+00 1.20E+00 (2) RME EPC is max detect 6 of 6
Lithium 1.45E-01 2.20E-01 8.00E-02 --- RME EPC is max detect 6 of 6
Manganese 4.65E-01 1.06E+00 6.60E-02 1.00E-01 (2) RME EPC is max detect 6 of 6
Molybdenum 1.01E-02 1.90E-02 1.80E-02 2.30E-02 (2) RME EPC is max detect 3 of 6
Nickel 1.43E-03 2.60E-03 1.90E-03 0.131 RME EPC is max detect 3 of 6
Silver 1.83E-03 2.90E-03 9.40E-04 0.00019 RME EPC is max detect 6 of 6
Strontium 4.32E+00 6.97E+00 1.78E+00 --- RME EPC is max detect 6 of 6
Thallium 1.53E-03 3.20E-03 1.40E-03 0.0213 RME EPC is max detect 3 of 6
Vanadium 7.58E-04 2.10E-03 2.10E-03 5.00E-02 (2) RME EPC is max detect 1 of 6

Notes:
+  Chemicals of interest are any chemical measured in at least one sample.
(1) From Table 3-2 of TCEQ, 2006.
(2) - Buchman, 2008.



TABLE 18
TERRESTRIAL HABITAT ASSESSMENT AND MEASUREMENT ENDPOINTS

Receptor Group
Receptor of 

Potential Concern
Assessment Endpoint

for SLERA
Ecological Risk Question

Testable Hypothesis
for SLERA

Measurement Endpoint

Invertebrates Earthworm

Protection of soil invertebrate 
community from uptake and direct toxic 
effects on detritivore abundance, 
diversity, productivity due to chemicals 
in soil.

1) Does exposure to chemicals in soil adversely affect 
the abundance, diversity, productivity, and function? 
2) Do soil-to-earthworm BAFs suggest uptake of 
chemicals?

Average and 95%UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.  3) 
Evaluate likelihood of localized effects (maximum 
concentration).

Small mammalian 
herbivore

Deer mouse
Protection of the small mammal 
survival, growth, and reproduction due 
to uptake of chemicals in soil.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Mammalian predator Coyote

Protection of the mammalian predator 
survival, growth, and reproduction due 

1) Does exposure to chemicals in soil adversely affect 
the survival growth and reproduction? 2) Do soil to

Average and 95% UCL 
soil concentrations do 

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor specific screening levelMammalian predator Coyote

to the uptake of chemicals in prey 
items.

the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

not exceed screening 
criteria.

Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Reptilian predator Rat snake

Protection of the reptilian predator 
survival, growth, and reproduction due 
to the uptake of chemicals in prey 
items.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
mammal BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Avian 
herbivore/omnivore

American robin
Protection of the omnivorous avian 
survival, growth, and reproduction due 
to uptake of chemicals in soil.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
avian omnivore BAFs suggest uptake of chemicals?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Avian predator Red-tailed hawk

Protection of carnivorous avian 
community population abundance, 
diversity, and productivity due to uptake 
of chemicals in prey items.

1) Does exposure to chemicals in soil adversely affect 
the survival, growth, and reproduction? 2) Do soil-to-
higher trophic level BAFs suggest uptake of chemicals 
and/or bioaccumulation?

Average and 95% UCL 
soil concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL 
concentration for each compound measured at the 
Site in soil to receptor-specific screening level 
based on NOAELs available in the literature. 2) 
Evaluate compound's ability to bioconcentrate.

Notes:
SLERA -- Screening-Level Ecological Risk Assessment
BAF -- biota accumulation factor
BSAF -- biota to sediment accumulation factor
NOAEL -- no observable adverse effects level
95% UCL -- 95 percent upper confidence limit on the mean



TABLE 19
ESTUARINE WETLAND AND AQUATIC HABITAT ASSESSMENT AND MEASUREMENT ENDPOINTS

Receptor 
Group

Receptor of 
Potential Concern

Assessment Endpoint
for SLERA

Ecological Risk Question
Testable Hypothesis

for SLERA
Measurement Endpoint

Benthos and 
zooplankton

Polychaetes

Protection of benthic invertebrate community 
from uptake and direct toxic effects on 
abundance, diversity, and productivity due to 
chemicals in sediment.

1) Does exposure to chemicals in sediment adversely 
affect the abundance, diversity, productivity, and 
function? 2) Do sediment-to-biota BSAFs suggest 
uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.  3)  Evaluate likelihood of localized 
effects (maximum concentration).

Fish and 
shellfish

Fiddler crab
Protection of invertebrate community 
abundance, diversity, and productivity due to 
uptake of chemicals in sediment.

1) Does exposure to chemical in sediment adversely 
affect the survival, reproduction, or growth? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Killifish
Protection of localized herbivorous fish 
survival, growth, and reproduction due to 
uptake of chemicals in sediment and biota.

1) Does exposure to chemical in sediment adversely 
affect the survival, reproduction, or growth? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Carnivorous fish Black drum
Protection of carnivorous fish survival, 
growth, and reproduction due to uptake of 
chemicals in sediment and prey items.

1) Does exposure to chemicals in sediment and/or prey 
items adversely affect the survival, growth, and 
reproduction of a first order carnivorous fish? 2) Do 
sediment-to-biota BSAFs suggest uptake of chemicals 
and/or bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Spotted seatrout
Protection of carnivorous fish survival, 
growth, and reproduction due to uptake of 
chemicals in prey items.

1) Does exposure to chemicals in prey items adversely 
affect the survival, growth, and reproduction of a 
second order carnivorous fish? 2) Does sediment-to-
biota BSAF suggest bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Avian predator Sandpiper
Protection of carnivorous avian survival, 
growth, and reproduction due to uptake of 
chemicals in sediment and prey items.

1) Does exposure to chemicals in sediment and/or prey 
items adversely affect the survival, growth,and 
reproduction of a first order carnivore? 2) Does 
sediment-to-biota BSAF suggestion uptake or 
bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Green heron
Protection of carnivorous avian survival, 
growth and reproduction due to uptake of 
chemicals in prey items.

1) Does exposure to chemicals in prey items adversely 
affect the survival, growth, and reproduction of a 
second order carnivore? 2) Does sediment-to-biota 
BSAF suggestion bioaccumulation?

Average and 95% UCL 
sediment concentrations do 
not exceed screening 
criteria.

1) Comparison of average and 95% UCL concentration for each 
compound measured at the Site in sediment to receptor-specific 
screening level based on NOAELs available in the literature. 2) Evaluate 
compound's ability to bioconcentrate.

Notes:
SLERA -- Screening-Level Ecological Risk Assessment
BAF -- biota accumulation factor
BSAF -- biota to sediment accumulation factor
NOAEL -- no observable adverse effects level
95% UCL -- 95 percent upper confidence limit on the mean



TABLE 20
BACKGROUND COMPARISONS

HYPOTHESIS TESTED:  ARE SITE DATA STATISTICALLY DIFFERENT THAN BACKGROUND DATA?(1)

CHEMICAL OF INTEREST+
SOUTH SURFACE SOIL SOUTH SOIL NORTH SURFACE SOIL NORTH SOIL ICWW SEDIMENT WETLANDS SEDIMENT POND SEDIMENT

Aluminum NA NA NA NA Yes* NA NA
Antimony No No No No Yes* No No
Arsenic No No No No Yes* No Yes*
Barium No No Yes* Yes* No Yes* No
Beryllium NA NA NA NA Yes* NA NA
Boron NA NA NA NA Yes* NA NA

Cadmium No No Yes Yes* NA Yes Yes
Chromium No No No No NA No No
Cobalt NA NA NA NA Yes* NA NA

Copper Yes No No No No No No
Iron NA NA NA NA No NA No

Lead Yes No No No No No Yes
Lithium Yes* Yes* Yes* No Yes* No No

Manganese Yes* Yes* No No No No Yes
Mercury No No Yes* Yes* No No NA

Molybdenum Yes No No No No No Yes*
Nickel NA NA NA NA No NA NA
Strontium NA NA NA NA Yes* NA NA
Titanium NA NA NA NA Yes* NA NA
Vanadium NA NA NA NA Yes* NA NA

Zinc Yes No No No No No No

Notes:
(1) Detailed statistical procedures are outlined in Section 2.7 and calculations are provided in Appendix B.
* Statistical difference is due to background being greater than site.
+  Chemicals of interest are any chemical measured in at least one sample.
NA - No analysis was performed for compound in background.



SOUTH AREA SOIL NORTH AREA SOIL BACKGROUND AREA SOIL ICWW SEDIMENT
BACKGROUND ICWW 

SEDIMENT
WETLANDS SEDIMENT POND SEDIMENT

2-Methylnaphthalene 2-Methylnaphthalene Antimony 2-Methylnaphthalene 4,4'-DDT 2-Methylnaphthalene 4,4'-DDD
4,4-DDD 4,4'-DDE Arsenic 4,4'-DDT Arsenic 4,4'-DDT 4,4'-DDT
4,4'-DDE 4,4'-DDT Barium Acenaphthylene Benzo(b)fluoranthene Acenaphthene Benzo(b)fluoranthene
4,4'-DDT Acenaphthene Benzo(a)anthracene Anthracene Copper Acenaphthylene Benzo(g,h,i)perylene
Acenaphthene Acenaphthylene Benzo(a)pyrene Benzo(a)anthracene Mercury Anthracene Benzo(k)fluoranthene
Acenaphthylene Anthracene Benzo(b)fluoranthene Benzo(a)pyrene Nickel Benzo(a)anthracene Cadmium
Anthracene Aroclor-1254 Benzo(g,h,i)perylene Benzo(b)fluoranthene Zinc Benzo(a)pyrene Chrysene
Aroclor-1254 Benzo(a)anthracene Benzo(k)fluoranthene Benzo(g,h,i)perylene LPAH Benzo(b)fluoranthene Nickel
Benzo(a)anthracene Benzo(a)pyrene Cadmium Benzo(k)fluoranthene HPAH Benzo(g,h,i)perylene Phenanthrene
Benzo(a)pyrene Benzo(b)fluoranthene Chromium Chrysene TOTAL PAHs Benzo(k)fluoranthene Pyrene
Benzo(b)fluoranthene Benzo(g,h,i)perylene Chrysene Dibenz(a,h)anthracene Cadmium LPAH
Benzo(g,h,i)perylene Benzo(k)fluoranthene Copper Fluoranthene Chrysene HPAH
Benzo(k)fluoranthene Boron Fluoranthene Fluorene Dibenz(a,h)anthracene TOTAL PAHs
Boron Cadmium Indeno(1,2,3-cd)pyrene gamma-Chlordane Endosulfan Sulfate
Chrysene Chrysene Lead Hexachlorobenzene Endrin Aldehyde
C b lt Dib ( h) th Lithi I d (1 2 3 d) E d i K t

TABLE 21
COPECS IDENTIFIED IN STEP 1 AND QUANTITATIVELY EVALUATED IN STEP 2*

Cobalt Dibenz(a,h)anthracene Lithium Indeno(1,2,3-cd)pyrene Endrin Ketone
Copper Dieldrin Manganese Phenanthrene Fluoranthene
Dibenz(a,h)anthracene Endrin Mercury Pyrene Fluorene
Dieldrin Endrin Ketone Molybdenum LPAH gamma-Chlordane
Endrin Aldehyde Fluoranthene Phenanthrene HPAH Indeno(1,2,3-cd)pyrene
Endrin Ketone Fluorene Pyrene TOTAL PAHs Nickel
Fluoranthene Indeno(1,2,3-cd)pyrene Zinc Phenanthrene
Fluorene Iron LPAH Pyrene
gamma-Chlordane Naphthalene HPAH LPAH
Indeno(1,2,3-cd)pyrene Nickel TOTAL PAHs HPAH
Lead Phenanthrene TOTAL PAHs
Molybdenum Pyrene
Naphthalene Vanadium
Nickel LPAH
Phenanthrene HPAH
Pyrene TOTAL PAHs
Vanadium
Zinc
LPAH
HPAH
TOTAL PAHs

Notes:
* Surface water is not included in the table because they were evaluated differently given the lack of screening criteria and toxicity reference values.



TABLE 22
TERRESTRIAL EXPOSURE PARAMETERS

Value Reference Value Reference Value Reference Value Reference Value Reference

Ingestion Rate for soil (kg/day) 2.13E-05 EPA, 1999* NA 1.45E-04 EPA, 1993+ 1.14E-03 EPA, 1999* NA
Bioavailability Factor in soil (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Area Use Factor (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Body Weight (kg) 1.48E-02 EPA, 1999 1.55E+01 EPA, 1993 1.39E-01 EPA, 1993 8.00E-02 EPA, 1999 9.60E-01 EPA, 1999
Ingestion Rate for food (kg/day) 8.87E-03 EPA, 1999* 1.55 EPA, 1993* 2.78E-03 EPA, 1993* 3.52E-02 EPA, 1999* 1.78E-01 EPA, 1999*
Dietary Fraction for arthropods (unitless) 5.60E-01 EPA, 1993 NA 2.00E-01 EPA, 1993 4.60E-01 EPA, 1993 NA
Dietary Fraction for plants, etc. (unitless) 4.40E-01 EPA, 1993 NA NA 8.00E-02 EPA, 1993 NA
Dietary Fraction of small mammals (unitless) NA 7.50E-01 EPA, 1993 6.20E-01 EPA, 1993 NA 7.85E-01 EPA, 1993
Dietary Fraction of birds (unitless) NA 2.50E-01 EPA, 1993 1.80E-01 EPA, 1993 NA 3.80E-01 EPA, 1993
Dietary Fraction of earthworms (unitless) NA NA NA 4.60E-01 EPA, 1993 NA

Notes:
* Normalized for body weight.
NA - not applicable.
+ Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.

Deer Mouse Coyote Rat Snake American Robin Red-Tailed Hawk
PARAMETER



TABLE 23
ESTUARINE WETLAND AND AQUATIC EXPOSURE PARAMETERS

Value Reference Value Reference Value Reference Value Reference Value Reference Value Reference

Ingestion Rate for soil (kg/day) 1.16E-08 Cammen, 1979 2.60E-03 Neill, 1998+ NA 2.10E-02 EPA, 1993 NA
Bioavailability Factor in soil (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997
Area Use Factor (unitless) 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997 1 EPA, 1997

Body Weight (kg) 9.00E-03 * 1.24 Alcoa, 2000 1.00E+00 TPWD, 2009++ 2.15E-01 Dunning, 1993 3.75E-01 Dunning, 1993
Ingestion Rate for food (kg/day) 1.16E-08 Cammen, 1979 2.60E-02 Neill, 1998 2.60E-02 Prof. Judg.** 1.08E-01 EPA, 1993 1.13E-01 EPA, 1993

Dietary Fraction for invertebrates (unitless) 1.00E+00 TPWD, 2009++ NA NA NA NA
Dietary Fraction for worms (unitless) NA 3.33E-01 Prof. Judg.** NA 6.00E-01 Prof. Judg.** NA
Dietary Fraction of crabs (unitless) NA 3.33E-01 Prof. Judg.** NA 4.00E-01 Prof. Judg.** 2.50E-01 Kent, 1986

Dietary Fraction of fish (unitless) NA 3.33E-01 Prof. Judg.** 1.00E+00 TPWD, 2009++ NA 7.50E-01 Kent, 1986

Notes:
* Estimated based on width/length equation for fiddler crabs.
** Because of the lack of information on dietary fractions for different species, best professional judgment was used as the basis for the assumption.
NA - not applicable.
+ Sediment ingestion was assumed to be 10% of dietary intake.
++ http://www.tpwd.state.tx.us

PARAMETER
Green HeronSandpiperSpotted SeatroutBlack DrumKillifishFiddler Crab



TABLE 24
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE SOUTH AREA

MEDIA TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm 4,4'-DDD NOAEL 1.78E-01 1.16E+00
Zinc NOAEL 3.62E+00 6.79E+00

Deer Mouse Aroclor-1254 NOAEL 5.07E-01 1.83E+00
Copper NOAEL 5.21E-01 1.01E+00
Zinc NOAEL 1.09E+00 2.05E+00

Coyote None NOAEL
Rat Snake None NOAEL
American Robin Aroclor-1254 NOAEL 5.32E-01 1.94E+00

Lead NOAEL 1.06E+00 1.61E+00
Zinc NOAEL 1.62E+00 2.95E+00

Red-Tailed Hawk None NOAEL
Earthworm Zinc LOAEL 8.06E-01 1.52E+00
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Intracoastal Waterway Capitella Capitata 4,4'-DDT ERL 4.11E-01 2.30E+00
Sediment Benzo(a)anthracene ERL 1.74E-01 1.15E+00

Dibenz(a,h)anthracene ERL 6.86E-01 3.23E+00
Fluoranthene ERL 1.88E-01 1.02E+00
Fluorene ERL 6.42E-01 1.28E+00
gamma-Chlordane ERL 6.26E-01 1.14E+00
Hexachlorobenzene AET 1.67E+00 2.10E+00
Phenanthrene ERL 3.11E-01 1.62E+00
Pyrene ERL 1.95E-01 1.02E+00
HPAH ERL 4.54E-01 2.22E+00
Total PAHs ERL 2.24E-01 1.06E+00

Capitella Capitata None ERM
Fiddler Crab None NOAEL
Black Drum None NOAEL
Spotted Seatrout None NOAEL
Sandpiper None NOAEL

CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

RECEPTOR

Green Heron None NOAEL

Notes:
AET - apparent effects threshold
ERL - effects range low
ERM - effects range medium
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure



TABLE 25
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE NORTH AREA

MEDIA RECEPTOR
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm None NOAEL
Deer Mouse Dieldrin NOAEL 1.60E-01 1.12E+00
Coyote None NOAEL
Rat Snake None NOAEL
American Robin None NOAEL
Red-Tailed Hawk None NOAEL
Earthworm None LOAEL
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Wetlands Sediment Capitella Capitata 2-Methylnaphthalene ERL 2.84E-01 1.02E+00
4,4'-DDT ERL 9.07E-01 2.12E+00
Acenaphthylene ERL 1.02E+00 3.93E+00
Acenaphthene ERL 7.02E-01 3.68E+00
Anthracene ERL 3.92E-01 1.57E+00
Benzo(a)anthracene ERL 2.36E-01 1.19E+00
Benzo(a)pyrene ERL 2.37E-01 1.09E+00
Benzo(g,h,i)perylene AET 2.90E-01 1.11E+00
Chrysene ERL 5.55E-01 3.17E+00
Dibenz(a,h)anthracene ERL 3.14E+00 1.70E+01
Endrin Aldehyde ERL 3.90E-01 1.10E+00
Fluoranthene ERL 1 77E 01 1 04E+00Fluoranthene ERL 1.77E-01 1.04E+00
Fluorene ERL 9.63E-01 3.29E+00
gamma-Chlordane ERL 7.76E-01 1.57E+00
Indeno(1,2,3-cd)pyrene AET 3.28E-01 1.28E+00
Phenanthrene ERL 3.16E-01 1.77E+00
LPAH ERL 3.58E-01 1.66E+00
HPAH ERL 8.10E-01 3.83E+00
Total PAHs ERL 3.91E-01 1.85E+00

Fiddler Crab None NOAEL
Sandpiper None NOAEL
Green Heron None NOAEL
Capitella Capitata Dibenz(a,h)anthracene ERM 7.65E-01 4.15E+00
Fiddler Crab None LOAEL
Sandpiper None LOAEL
Green Heron None LOAEL

Pond Sediment Capitella Capitata 4,4-DDT* ERL 4.16E+00 1.47E+00
Fiddler Crab None NOAEL
Sandpiper Nickel NOAEL 8.98E-01 1.13E+00
Green Heron None NOAEL
Capitella Capitata None ERM
Fiddler Crab None LOAEL
Sandpiper None LOAEL
Green Heron None LOAEL

Notes:

concentration calculation contained 1/2 sample quantitation limits which sometimes were higher than the max. detect.
ERL - effects range low
ERM - effects range medium
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure

* Average HQ is higher than RME HQ because the RME concentration was the maximum detected while the average



TABLE 26
ECOLOGICAL HAZARD QUOTIENTS EXCEEDING ONE FOR THE BACKGROUND AREAS

MEDIA RECEPTOR
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

TOXICITY VALUE AVERAGE HQ RME HQ

Soil Earthworm Barium NOAEL 1.01E+00 1.52E+00
Zinc NOAEL 2.06E+00 8.08E+00

Deer Mouse Antimony NOAEL 9.76E-01 2.24E+00
Barium NOAEL 7.38E-01 1.11E+00
Zinc NOAEL 6.20E-01 2.43E+00

Coyote None NOAEL
Rat Snake None NOAEL
American Robin Antimony NOAEL 8.41E-01 1.93E+00

Barium NOAEL 6.98E-01 1.05E+00
Zinc NOAEL 9.00E-01 3.53E+00

Red-Tailed Hawk None NOAEL
Earthworm Barium LOAEL 1.01E+00 1.52E+00

Zinc LOAEL 4.59E-01 1.80E+00
Deer Mouse None LOAEL
Coyote None LOAEL
Rat Snake None LOAEL
American Robin None LOAEL
Red-Tailed Hawk None LOAEL

Intracoastal Waterway Capitella Capitata None NOAEL
Sediment Fiddler Crab None NOAEL

Black Drum None NOAEL
Spotted Seatrout None NOAEL
Sandpiper None NOAEL
Green Heron None NOAEL

Notes:
AET - apparent effects threshold
HQ - hazard quotient
LOAEL - lowest observable adverse effects level
NOAEL - no observable adverse effects level
RME - reasonable maximum exposure



TABLE 27
SUMMARY OF SURFACE WATER DATA AND ECOLOGICAL BENCHMARKS

MEDIA
CHEMICAL OF POTENTIAL 
ECOLOGICAL CONCERN

MAX CONCENTRATION (mg/L) ECO BENCHMARK (mg/L) LC50 (mg/L)*

Intracoastal Waterway Surface 
Water

Boron (dissolved) 4.99 1.2 86.5

Boron (dissolved) 4.33 1.2 86.5
4,4'-DDT 0.000013 0.000001 0.00045
Iron (dissolved) 0.06 0.05 4
Silver (dissolved) 0.0058 0.00019 1.45
Acrolein 0.00929 0.005 0.43
Boron (dissolved) 2.75 1.2 86.5
Copper (dissolved) 0.011 0.0036 0.368
Manganese (dissolved) 0.33 0.1 50
Boron (dissolved) 3.33 1.2 86.5
Manganese (dissolved) 1.06 0.1 50
Silver (dissolved) 0.0029 0.00019 1.45

Notes:
* Additional discussion related to the LC50 concentration provided here can be found in Section 3.4.8 of the SLERA report.  All values from EPA, 2009.

Intracoastal Waterway Surface 
Water Background Area

Wetland Area Surface Water

Pond Surface Water
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General Statistics 
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Result or 1/2 SDL (4,4'-ddd) 

General Statistics 

............................................................ ··········································· .. ·R·aw··siaiis'tlcs······· .. ······························································ .. ········· .. · .. ·· .. ······ .. "'··r··· .. ·· ..................................... _ ..................... ······Lo·g=trEJ"n·sformeci'S·tati·stic·s······ .. ······ .. ··· ............................................................ . 

........................ -................................................................................................................................................................................................... 1 ........................................................................................................................................................................................................................................................................... , ........................... _ ........... . 
Minimum 1.1750E-4 Minimum of Log Data I -9.049 

............................................................................................................. -... "' ....... _ ........................................................... ·· .. · .. ···················· .. ··· .. ···1!··· .. ······ .. ····· .... · ............. _ ................................ _ .............................................................................................................................................................................................. + .......................................... . 
Maximum 0.0243 Maximum of Log Data -3.717 

..................................................... _ ............................................................. _ ....................................................... _ ............................................ 1" ............................ ·· .. ······ .. 1········· .. ···· .... ··········· .. ············_·· ............................................................................................................................................................ - ............. J ......................................... . 
Meani7.8940E-4. Mean of log Datal -8.519 ....................................................................... _ .................................. -...................................................................... _ ....................................... j ....................................... ·1'·· .. ······················· .. ························ ............................... _ ................................................................................................................................................................................ _ ... 

Median 1.3300E-4 SD of log Data l 1.087 
......................................................................... --..................................................................................................... _ ............................................ ········· .. ···· .. ······ .... ·_········1· .. ······_····· .. ··· ............................................................................................................................................ _ ......................................................... + ......................................... . 

SD. 0.0030 ! 
...................................................................... _ ................................................................ _ .......... _ ................... _ ................. ··· .. ······_ .... ···· .. ···1····· .. · .. ·•··· .. ················· .................................................................................................................................................................................................................. •·•······ .. ··········1· .. ······· .. ·· .. ······ .. ······ .. ··· .. ·· ... .. 

Coefficient of Variation! 3.894 , ............................................................... -................................................ _ .............................. _ ................................ _ ..................................... 1 ......................................... ~ ................................................................................................................................................................... ······ .... ·········· .. ·········· .... ················· .... ···1' .......................................... . 

Skewness I 6.54 I' 
................. , ........................................... _ ... _ .... : ................................. ___ .................... _ ....... _ .. _ .................... _ .......... _ ............................. , ........... t .. __ ............................ " ....... _ ............................. _ ................................ w ...... " ....................................................................... _._ ••• _ •••••• __ ........................................................ _t .......... ~ .................... ............. . 
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Kolmogorov-Smirnov Test Statis 
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Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.0041 
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95% Adjusted Gamma UCLl 0.0010f ! 
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Result or 1/2 SDL (4,4'-dde) 



Raw Statistics Log-transformed Statistics 
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Mean 0.0019i Mean of log Data -7.87 
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Median 1.8900E-4 1 SO of log Data 1.305 
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Coefficient of Variation 4.214 1 
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Lilliefors Test Statistic 0.414 Lilliefors Test Statistici 0.358 ..................... _ ... _ .................................... _ ...... _ ............. _ .............. ~· .... · .... · .. · .......... -.. Lii"ijefors· .. c·ri·tjca'j .. vaiu·e· .... · ...... · .. _ .. 0':·0'973 .......... _ ...................................................................... _ ........ · .. _ ........ · ........ _ .............. Ii'j'j"iefo·rs· .. critlc·af'Va·i'lJ"e· · .... · ...... -ci-6973· 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL
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95% Adjusted Gamma UCL! 0.0026. J 

Potential UCL to Use 1 Use 97.5% Chebyshev (Mean, Sd) UCLI 0.0074 
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Maximuml 0.06251 Maximum of Log Data. -2.773 
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Meanl 0.00381 Mean of log Datal -7.704 
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SD! 0.0092/ 
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Lilliefors Test Statisticl 0.342 Lilliefors Test Statistic! 0.255 
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Lilliefors Critical Value 0.0973 . Lilliefors Critical Valuel 0.0973 
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Data not Normal at 5% Significance Level t Data not Lognormal at 5% Significance Level ..................................................................................................................................................................................................... · .... · .......... · ........ · .. · .... · .. · .. ·l .......... · .. · .... · .... _· .. · ...... · .................................................................................................................................................................................................................................... . 
.............................................................................................. - ............................... - ... _ ................................... - ........ _.................................... .. ........................................ 1-............................................................................... - ................................................................................. ~ ................................................................................................ . 

Assuming Normal Distribution ! Assuming Lognormal Distribution 
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k star (bias corrected) I 0.315 Data do not follow a Discernable Distribution (0.05) 
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Adjusted Chi Square Value 36.52! 95% Jackknife UCL! 0.0055 
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Kolmogorov-Smirnov Test Statistic 0.235 I 95% Percentile Bootstrap UcLj 0.0055 
........ _ .... _ ..................................................... _ ....... -........................................................................ _ ................... _ .................................................................................... '1" ........................ - .............. _ .. -...... _ ... _ ...... _ ................................................................................................................................................ ] .................... _ ..................... .. 

Kolmogorov-Smirnov 5% Critical Value 0.106 I 95% BCA Bootstrap UCL 0.0061 
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Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean. Sd) UCL! 0.0082 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.014 
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Potential UCL to Use j Use 99% Chebyshev (Mean, Sd) UCLj! 0.014 
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Coefficient of Variation 1 3.372! 
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Relevant UCL Statistics 
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Lilliefors Test Statisticl 0.392 I Lilliefors Test Statisticl 0.328 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

.......................... " ......................................... _ ..... " ......... , .. " ....... " .............. · ...... · .......... ·j{-sta"iTb·ias"·correcte"Cijr ...... ·_ .... ·o':4'34"" .......... · .......... " .......... o,a·ta· .. a·o· .. n·oi .. foifow .. a .... O'isce·rn"a'ble .. 'O·i·strli)uti·c)'n .. ·(O'jjsj" .... · ........................ .. 

nu stan 72.06 
...................................................................................................... " ....... _" ...... " ................... " ... "" .. "" ..... " ........................... ,, ........................... ~ ........................... ".............. .. ... " .. " ...... " ..... " ................. "._""" .... -._ .. "" .... " ............. " .. ,, .. ,, ........... " .... "" ......... - ................... , ........ " ........................ " ............................ " .................... " .. ". 

Approximate Chi Square Value (.05)1 53.51 Nonparametric Statistics 
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95% Standard Bootstrap UCL 0.0952 
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Anderson-Darling Q% Critical Value 0.832 95% Hall's Bootstrap UCL 0.236 
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Kolmogorov-Smirnov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.119 

~:~::=====~~=~=~===========]====~:11=:=~~=:=~::-:=~:~=~~;~~~~~~~~;f;~I;[~~-Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLj 0.278 
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Potential UCL to Use , Use 97.5% Chebyshev (Mean, Sd) UCLj 0.197 

""''''''' .... , ...... , .... , .. , .... , .. " .......... " .... , .. , ........ ",." .. ,,, .......... , .. , .. , .... , ...... "" .. , ........... , ...... " ............... ' ........ , ...... , ...... ,, .. " .... , .............. , ...... , ...... , .... , .......... , .......... , .. , .... , .. , .. , .... ", ...... L"" .. , .. ,,, .. , .......... ""_ .. , ..... " .... " .... , .. , ...... , ........ " ........ " ...... ,, ... "'.''''''''.'''''''' .... , ......................... " ... , ...... , .. , ............................... , .. " .. " ......... "" .. "" .. "" ........ ", .. " .. " .. , ... , .. "",, 

·Res"iJ'Ii' .. o'r"'1i:;fs'[)'C(ace·naphthyien'ey ...... · .... , .. " .. , .......... " ..... " .... " .... "", .... "" .. "." .... , ...... " .... " .. , .. ,,,, .. , .... ,, .... ,,,,, ........ ,, ........ _ .... , ...... , .. ", .... , ...... '" .... , ................ ", ...... , ................. , .. " .... , .. "" .. " .. " .. " .. " .... " .... , ...... "", .... " .... " ...... " .. " ............ , .. , .... , .. ,,, .. "''''''.''''''''.''''''''''''''''''''''''''''''''''''' .. '''''' 

General Statistics 
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Number of Valid Samples 83 I Number of Unique Samples 46 
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Raw Statistics ! Log-transformed Statistics 
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Maximum! 0.935 I Maximum of Log Data! -0.0672 
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Mean 0.03821 Mean of log Data I -4.444 

......... , .. " .......... , ........... ", .. , .. ","""'" ...... ," .. "." .. " ... , .... ",, ........ ·", .. ,"_·"'· .... ,", .... "·· .. ", .. ,"'''',, .. ,· .......... , .. , .. , .. , .. ''' .. '' .. Medj'an' .. ·""",,· .. , .. '0':'0'0571"''', .. · .. ,,''', .. ,'''', .. ·,,'''''',· .......... ,, .. ,''''''''''"""'" .. , ...... " .... ,"', ........ " ...... "" .. ,·" .. , .. , ........ ,·" ...... ", .. " .. "' .. '8'0'''ofio·g''''iS'atar''''''''''·''·1·':·267''''' 

:::':::.:'~:::::'"::""::.:,, ...... ,::':,:::::,,:.:,:''' .. ,: .. ,:~,~:::~,,:,,::'::"":::.::"'::::::' .. :~, .. :::,::,,::-.:,,::'" .. :::,:',,':':':::':::::::::: .. ':':':'~,,:.:"" .. ::::::::::,:',,:"~~:I!:::':':.: .. ::' .. "?'::~:~":,::.:I:,:::,,:":::'::,::,::::.:.:,:.:,,:::'~"'::::"':::::,:::::, .. :,:::::,:::::.".:'::,,::.: .. '::::':,::'::~,,::,:,,:'::::'.:'.::::,':::.:::::"::":,,~,', .. ::,,.,,:::~,,:,:::::,,::,:::: .. :::,, .. ,::: .. ::::J::.,,~~,.,:,~ .. ::~,~:,::,::.: .. ::':', 
Coefficient of Variation 2.876 I I 



.... ;.L ... c:I ... :.:_._l~LI::.~_:J-··c .. ·::.:i.·: ..... G.···· ... :_ ..... ~3.j~:~Li.~" .. ~~~.'-:_.J._;_ .... _:.~:-~c .. .1·+ ... i~._::sJ ___ :~· .. :: .. .L~.<JS. c" ·· •. ·~~~.~.i ... :L __ i~ .. ~ ... LL.~:..L~~ .. ~ ... ~:_:~ ... L .. ;·· ·L}·:·;·,··.· 
Lilliefors Critical Value I 0.0973! Lilliefors Critical Value 1 0.0973 

...................................................................................... _-.................. ..................................................................................................... . ............................. 1........ . ....... - .............. _ .............. -................................................. . ................. - ............................................................................................ L. ........................................ . 
Data not Normal at 5% Significance Level i Data not Lognormal at 5% Significance Level 

.......... j ............................................................................ -.................................................................................................................. - ..... _ ............................................................... . 

......................... _ ............... _ .................... -............ ~ .... ---.............. -....... -............... -......... _ ................................. _ ... __ .............. _......... . ........... -,- .t ........ -................................................................................ -.... -....................................................................................................................... -....... -..... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

....................................................................... -............................ -.............. ··········· .. ···95o/~··Stu(ie·ntis·~i··U"cLT······· 0.05821 ................................................................................................................................................. 9·5O/~ .. ·H=TJcLr········ .. ·····6:·6372 
! , , 

:~~~~~-~~=~~;~~~~~~5f~~~~I~~:i~;~t~~~:-~~~~~~;-~~~~~i~5~~1~i;;~==~~!i~ 
=~==~~:~~~~~~====~===:~~=~~~~~~~~~~r~~:~~~~~r~=~=~~~~~~n~~~:~~~~-_~~~~~~~~~~~~~~~~~(O:~~2.==~~~_= 
......................................................... -.-............................................ _ ................................................................. ·········· .. ····n·u··sta·r ··········· .. S·Ei":·S·S········y······ .. ····· .. ··········· .................................................................................................................................................................................................................................... . 
........................................................................................................................................................................................................................... ......................................... .l. ......... -.................................................................................................................................................. _ .............. _ .................................................................................... . 

ApproXimate Chi Square Value (.05) 66.22 I Nonparametric Statistics 
........................................................................................................ "' ................................................................................................................................................ _ ..................................................................................................................................................................................................................... ·· .. ····· .. ······T························_ .. ···· .. ······ 

Adjusted Level of Significance 0.0471 95% CLT UCLI 0.058 

=~~~~=:~-=~~=~~:~~;~~~~~~~~;~~i.~~~t~~~i~i~~E:=:=~~=-:=~::=~===~=:-~:~~~~~~~~~~~~ ::=~~;; 
Anderson-Darling 5% Critical value1 0.815 I 95% Hall's Bootstrap UCL 0.132 

........................................................................................................... -.............................................................. ··· .. ··············· .. ··········· .. _·······1··········· .. ···························1·························· .............................................................................................................................................................................................. -.{ .......................................... . 
Kolmogorov-Smirnov Test Statistic 0.393 95% Percentile Bootstrap UCL! 0.0601 

..................................................................................................................................................................................................................... _ ....... ··········· .. ····· .. ·······················1············ ......................................................................................................... -... - ............... - ................ - .............................. ······ .. ········.··········f··············-············ ............ . 
Kolmogorov-Smirnov 5% Critical Value, 0.103 95% BCA Bootstrap UCL 0.0744 

...................................... _ ...................... _ ......... _ ........................... _. __ ..................................................................... _ ......................... J .......................................... + ......... _.......................................................................................................................................................................................................... . ....... _ ... _ ................ _ ... . 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.0907 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.158 

. 95% Adjusted Gamma UCLI 0.05021 

:::==:--==:-:~:::~::==;;~;~;~~~~~~~~::====:C=::=:=F~=:=~===::-~-~;;;;~;~~~~;~~;:~;;~;;~~~~==;;~;: 
................................................................................................................ _ .. _ .................................................................................................................................................. 1... ................................................................................................................................................... _._ ................................................................. 1... ........................................ . 

·Resu·ii·o·i .. ·1··'2···s·6L··{aium"i"numr··· ...... ·········· ................................................................................................................................................................................................................................................ -.................... -.......................................................................................... _ ................ _ ........ . 

General Statistics 

......... _ .................................................. ··········································R·aw·Sta"lisiics········ .. ····· .. ·········· .. ····· .. ······~····· .. ······· ............................ ··········r···············_··········· .. ······ .. ······································Lo·g="lra·n·sfo·rm·e·cfS·tati·sti·cs··························· .. ···~ .. ···· .. ······ ............ _._ ....... _ .. . 

............................................................................................................. ~ ................................................................. ~ ............................ -.............. , ........................................... ~ ................................................................................................................................................................................................ ············-···············T .. ······ .. ··· .. · .. ····•·· .. ·· ... _ ...... . 
Minimum I 414 j' Minimum of Log Data I 6.026 

....................................... -...................................... - ..... _ ...................... _ ...................................................................... .,. ...... ·-··· .. ··· .. -.... · .. · .. ·-·····1· .. ··-····-~·· .. ··· .... -.... · .... · ..................................................... -_ ..................................................... -........... _ ................................................................. _ ............. -_ .. ·_· .. _-.. · .. ··i···· .. ······ .. ·· .. ··· .. ··· .. ··· ... ·· .. ······ 
Maximum! 15200 , Maximum of Log Data I 9.629 

Medianl 4650 i SD of log Data 'I 0.757 
.......................... ".. . ... -.. -" .. " ....................................................................................... J..... .... .... ....... ... .. ..... ....... ... ............... .. ...................................... , ........................ . 

SDI 3345 I I 
...... ................. .. ...................................................................... _ ................................................................................................ 1···· .. ················· .. ···············..,.······· ...... ........... .............. .. ............................ ._ ..................... ,.... ... ........................ . ····1 ................. . 

Coefficient of Variation 0.627 I i 

.......................................................................................................................................................................... ··········· .... ·············· .. ···············Rei·eviint·UC"C~§tati·stlc·s··············· .. · .. ···· .. ················ .............................................................................................................................................................................. . 

........................................................... ············ .. ··· .. ····Norm·afbi"s"lii"bu·ilon···Tes"l .. ···· ........................................................... ············r·············································· .. ···························Ioiinormafblstii"b"u·ilorl···Test····················· .. ··· .. · .. ················· .......................... . 

Lilliefors Critical Valuel 0.09731 Lilliefors Critical Value! 0.0973 
.. ·········································· .. 6sta···appea·r··No·rmaf·a"i""s%···significance··Leve/········ .. ···· .. ·· .. ·················· .. t························ .. ·····_ .. bata"a'p'pea'r""Lo'g'n'0'rmaf'at"5%"'S"ig'nlfics'nc'eTev;r············· .. ········ .. ··········· 
.... _.-. .......................................... _ .............. .,. ............................. _._ ......... _ ............................ --...... _ .... -..... -................ _ ........... _ ............ -_ .. ·· .. -· .... ······ .. ······· .. ···· .... ·····_·· .. ····1········· .. · ....................................................... _ ............................................................... _ .. -...................................... _ ....................... __ ._ ........................................................... . 

I 

....... -............................ -................... ·· __ .. Assu·mlng···N·o·rma"i"Iji"stri·butio"················ ............................... ········· .. ···········r··············· .. ·········· .. ·· .. ············· .. ·· ... ··· .. ·,,·Ass·um"fng···Cog·normaCbistrlbuti·o·n········· ......... · .. ····· .. ··· .. ······· .. · .. ··············· .... . 

.................................................. _ .............. _ .................... _ ........................... ······ .. ··9·50Ic;···s·iudentis·~iuc·Lr···5·946-···-······r·························· .. ················ .. ····················9·5·% .. ·H~ij"c"L·r··6S35 .. ············ 



.......... ~ .... ·.··.·····.~:_~~ ... L~ .. :j>·.·: .. _.~_L~J __ L~.~·. ___ L~~S~;:L~.dE·, •.• L .. i~j .. _ ...... L.L.;<c·.l~1~~_~~li~~lLiE······.:~ .... _ ... _.L ...... ~~~&_~~· ·'·.,· .•• ;.i··~J21.. •• ···,·~::c':_ .. ~j ..... ~~G~~:;·L~ .. 
95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCLI 7839 

...................................................... ·····-···· .. ···-··············-.. ···············9SO/~··Adj"u·sted=CCT···UcLr····S·97·1··········r····· ... ········· .................................................. _ ......... ·····97~·SO/~··C"h·eb"ys·hev···{M\iiJErUci~r···8·8·1·i···· ............. . 
........................................................................... . ............................ _ ............................................................................................................. J. .............................. ···········i··· .. ······················_···· .. _· .. ·· .. ·· .. · ... - ................................................................................................................................... ··· ... ··· .. ····.····.··1 ..... ·· ... · ........ _ ................... . 

95% Modified-t UCL! 5951 I 99% Chebyshev (MVUE) UCL! 10737 
............................................ . ............................. _ ............................................................................................................ L. ...................................... + ............................................ _ ..................................... _ ................................................................................. _ ............................................. L.._ ............ _ ................... . 

i ·······················_······················Gamma···6"i"strib"utlon .. Tesi·················· .... ····· ··············· .. ···· .. ·············_·r··· .. ············· ......................................................... ···············6iiia··6istrfbu"ii·on· .. ············· .. · .......................................................................... . 
........................................................................................................ -......... ··············· .... j(··sta·r··(h"i"as···correctedYr···············2·:··1·S7-·r··················· .. ················ .. ·6ata···appear· .. Normaf·ai5·%··si·~in"ifica·n·ce··Levef ....................................... . 
........................................................................................................ _.-..................................................................................... _ ...................... , ............. ·· .. ········ .. ···············T······················· ... ·· ......................................................................................................................................................................................................................................... . 

Theta Star! 2439 I 
........................................................................................................................................................................... _ ............................................... .,.. ....•... ··········· .. ··· .. ·············T······················ .. · ................... _ ......................................................................................................................................... --................................ _ ....................................... . 

nu star! 363.1 I 
.................................................................................................................................... , .................. ····r···_············································· .................. , ................................................................................................................................... . 

--~- ----~--- ~--~~~~~~i~~~~~~~f~E:j--:~:~44~-:--:~ --~-~: -_N~~~~-ra~:.~rl~:~~~:irr_~-~tr -!:~:--:~ 
:=~~:~-:=:-===:==::=:~==~5~~~~~~~;~!~~~~~i1E=:~~i~jl====:====~~=~~=~=~:==:~i~~~~~~~~~~~_ ~i~1:=~ 

Anderson-Darling 5% Critical Value 0.762 95% Hall's Bootstrap UCL 5976 
......................................................... ·· .. ······ .. · .. ······ .. · .. ·····kolmo~j"()"rov=s .. mfrn·ov··Tesi·s·tatisiict················Oj)"74-r·············· .. ··· ............................................................ ··········· .. _ .. ····9S%···P·e·rce·i1tj·ie·Sootstra·p··U"CC ··· .. ·S·953·· .. ··············· 

.:: .... ::~::.:::::: .. :::.:: ..... ~~ ... : .. :.:::::::.:.:~.: .. ::~:~~~~~~~~~ .. ~~~~~=~~~~~:~~ .. ~~~~~.:~~~.~:~~~:~:::~:~~~:~t:::.: .. ~~:::·?:.?~~~it::~.~~ .. :~:.::~:~ .. :~:~:~~.:.:: .. :~.:::::::::::~:.: ... ::::.: .... ::.~: .. :::.:.::~:.:.··:::.::.::·:·~~·~.~~~~~~:::~:~~~~~~~~.~~.·~~~·~t:.~.~~~.::: .. :~:.:.:.::~ 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL'l 6936 

.:~.:::.:.: .. :.: ... : ..... :.:: .. :~.~::::.::~: .. ::.:.:::::.::~:.~.~.~:.:: .. :~:.:.: ... :.:~:::.::.:::.: .. :::.: .. : ... : .. : .... ::::.~::::.~ .. ::.:.:::~ .. ::.~~:::~:::.:::::~:.::::~::~:.:::.::: .. [: .. :::: ... ::~::: .. :.:: .. :::.::]l::::::~~:·:·~:~::::~:::·:·:·::·::::·~·:·~:~:·:::·~ .. :::: .. :.: .. ::::.:: .. ~ .. ?~~~::~~~.~:~ .. ~~~:~~~:~:~~~~~:~~~~~~I·:·?~~~.·:::::::~:::::·: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLJ 8989 

........................................................ ······_ .. ····· .. ········ .. · .. ·········g·s%···Ap·proxfm·ate· .. Q·amma···UCS"Cl··· .. ·6·C)""SS·················r······ .. ·· .................................................................................................................................................................................. _················· .. ·······1 .. ············· .. ········· .. ·· ............. . 

............................................................................................... _ .......... , ........................................................................................................... ············ .. ·· .. ························1·········· .. ·· ............................................................................................................................................................................................................ , ........................................... . 
95% Adjusted Gamma UCL 6068 I 

]t·:.:·::·=~:.~::::.·~::.·::··: ............................................................................................ ~~~.:~~~~.~ ... ~.~: .. ~~ .. ~.~.: ............................ _ ........................................................ ..1. ................................................... _ ...................................................................... ~.~.: ... ~.~.~ .... ~.~.~~.:.~ .. ~:.~.~.~ ... ~.~.= ....... ~.:~~ .................. .. 
Result or 1/2 SDL (anthracene) 

General Statistics 
........................................................................................................................................................................ -.····_·· .. ······ .. ·······•·• .... ····· .. T··········· .. ············ .. ·············1··················· .. ··············· ................................................................................... _ .................................................................................................. , ......................................... . 

Number of Valid Samples I . 83 Number of Unique Samplesl 63 
..................................................................................................................................................................................................................................................................... ...1 ..................................... _ ................... _ .. _ ...................................................................................................................................................... 1... ........................................ . 

....... ..... ... ..... .......... ............. ....... .... ..... ... ........... ". ... ..... . ................................................... ··1··· .. · ........ _ ...... _ ............................................................................................... , ............................... . 
Raw Statistics Log-transformed Statistics 

... ,..... ...... . ................................................. _ ....................... , .......................... ] ....................... J ............................................. -.. _ ............................................... - ............................ · .. ·1·· ............. . 
Minimum 0.0049 Minimum of Log Data -5.316 

•. . .......................... - ..... .. ......• ..... .............. .. .... • ................................. '- ...... '''1 ..... .......... ...... . ........ 1... ....................... '. .. .... .... . ... .... .... ....... .... .... ..... ..... . .. '''.'.'' ....... _ ... - ............................... "_.' . ............ ... . ...... .... . ......... . 
Maximum! 2.46 I Maximum of Log Data 0.9 ............................................................... -._ ...................................................................... , ............................................................................. + ......................................... 11 .••••• _ ..... _ ......................................................................................................................................................................................................... j ............................... _ ......... . 

Meani 0.0961 Mean of log Data -3.855 ................................................................. _ ........................................................... _ ....................................................................................... + ........... -........................ ~ ................................................................................................................................................................................................................................................................... . 
Mediani 0.0112! SD of log Data I 1.589 

: .. ~::::.:.:.:.::.::::::.: .. ::::.: .. : ... ::::::~::.: ... ::::::.::.: ....... :::: .. :::.:::: .. : .. ::.: .. : ... ::.~:.::::::: ... ::: .. :: .... ::.: .. :::.: ... ::~~ ... :: ... ::: .. :: ... :::::·:::·:· .. ~?~lt:::-~:-~~~~L=--=-::::-~:::::=-::=:==~::~:~==--~--=~-~:=:===-=~:~:=-::j~===~= 
Coefficient of Variation 3.053 I 1 

....... _................................................................................................................................................................................................................. . ......................................... _, .................................................................................................... - ................ ~ ......................................... _ ............................. · .. ··· .. ············1 .. ·_········ .. ······················· ... . 
Skewness 6.861 I 

....................................................................................... , .......................... _ ................... _ •.•. _ ................................................................................... - ............................ _-............. 1 ................................ _ .................. _ ................................. _ ......................................... _ .................................. _ ........................................................ ~ ........................... _ ............. .. 

· ...................................................................................................... _ ..................................................................... ········ .... ········ .. ·············Re .. ieva·ntTibC .. ·s·iatistic·s······ .... ······················ .. ····· .. ··_·········.................................................................................................................................. ...................... .. 
........................................................ · .. ···················· .. ·Normaf"6Is·tributi"o·n···Tesi"··· ........................................................ ····· .. ···· .. ··········T········ .. · .. ········· .. ·· ...... ···· .. ············ .... ·· .. -····· .. ···· .. ·····Lognormaf"·6Istrih~tlon···~f"E~si· .. ········ .. ······························· .. ··· ............................. . 
.................................................................................................................................. _ ............................................. ······· ...... ···························· .. r·············· ......................... -i •.. _ ............. _ .•.•..•••....••.............................................................................................. _ .................................... - ............................... _ •...••.••••..•.• "1"" •..••..•...•. _ ........................ . 

Lilliefors Test Statistic! 0.378 I Lilliefors Test Statistic! 0.25 
............................................................................................................................................................................. ·· ... ············ .. ······ .. ······ .. ··· .. ·········i············· .. ···· .. ·········· .. ·········1··········· .. · .. ········· ......................................................................................................................................................................................... _ .. ··· .. ···1············· .. ········ .. ············ ...... · 

Lilliefors Critical Value I 0.0973 Lilliefors Critical Value 0.0973 
............................................................................................................................................................................................................................ ..1 •.•.••.•..••.••.•••....•...•.••.••.••••.•.•.••••• _ .................................................................................................. _ .................................................................... _ .......................................... .L ......................................... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
................................................................................................................ _ ........................................................................................................................................................ .., .............................. _ ..................................................................................................... _ ................................................................................................................................. . 

! ...................... -..... _ .... " .................. _ ................................... _ ...... -." ....... __ .. _ ............................ _ .............. , ..................................................... _ ............................. --............... _.J ............................................. _ ............................................................................. _ .. _ ......... -........... -.. _ ......... h ........................................................ _._ ••• - ...... - ...... ~ ••••••••••••••••••••• 

Assuming Normal Distribution j Assuming Lognormal Distribution 

::==-=~=~=~~~=::::~;~;~~~~;;i:~~~:~~g==6:~~r==:============~;-~~;~~;h~;~~t::~~~[~=~:~~~­
:::~::::~::::=-=::=::::==:-~=::~~~i~~~~~~~~~-g=~~~~I==-=:-:=-===_:==~-~~_~~~~~~~:(~~~~I~~l:-_=o.~~~= 

95% Modified-t UCLj 0.154 I 99% Chebyshev (MVUE) UCL! 0.249 
.................... __ .. _ .. _ .. _ .. __ ....................... _ .. _ ..... _ ........ _ .... -........... -... __ ............... _ .. -_ ......... _. __ .............. -...................... _ ...... _ ........ _._ .. · .. :. ... -........ -.......... _ ................ t .. _--. __ ..... _· ... · ................ -.............................. _._.-.................. -................. _ ... _ .... _ .. _ .. , ... _. __ ..... _ .... _ .. -...... _ ................................ __ .. __ .. _L ............ _ ................. - ........ . 

! 
.... _ ... _ ................. _.. . ... _ ............ -..... __ .... - ......... _.-.... _ ...... -....... _ ... -........ _ ....... _ ..... _ ............................................ - ... _ .. _ ................................ --. .. ... __ ...................... J ... _ ...... __ ... _--... _--._.......... . ........................................ --.. _ ............... -............................................................ _ ...................... -... _ .. _ ......................... _ ....................... __ ...... . 

Gamma Distribution Test Data Distribution 



_:,~-c~ . .c~ .. 1-~'."[.i .. ·;~::.c:~;~_L~c ... _ .... ~ ........ 1~~i2:~_:.:._· ••. : 1_ .. '~2~~ .... ~_~~.J ... L .. _ .. L..i:" ......... U_r: .••• ·u . ...:-" '.1 :: ..... ,'<'. ~~.-,-J::." .. _ ... -,-,-..... ~. __ L..2?<~·;-L .. Jb··::,c:c~:::, ... _~_...i_~. __ ,'-_ . ..J2i:: ... : 
k star (bias corrected) I 0.422 i Data do not follow a Discernable Distribution (0.05) 

............................................ _ ..... -.................... -............... _ .............. - _ .. ······· .... · .... ·· .............. · .... ·· .... ·fh·sta .. ·S·ta·iT .. ··· ... _··0~22i .. ·r .. ·· .. ·· .. ·· .. -.. ··- .. · .. ··· .. ······-··-·-· ...... ···-· .. ·· ............................. _.............. ..... _ ................................. -.-............. -........ -.. -.... _ .. -.............. -... -..................... .. 
-_ .... -_ .............. _ ... _ ... -.................... - ......... _ ... -._-....... _ .... __ ............ _ ....... _ ........ , .. _ ...... _ ........................................ _ ........................ _ ..... _ ..... 1 ...... __ ...... _ ............... _ ... _~ .. ___ .... _.~ .. _ .... _ .. _ ...................................................... _ .. _ .............. _ .... _ ....... _ .. _ ........ _ .. _ .... _. __ ....... _ .... _ ..... _ ...... _ .. __ ................................................ _.~ .... _ ... _ .... _ ........ . 

nu star! 70.13 \ 

~-=-~:-:-:==~~:~:==-~~~~?i~~~~t~;~~~~~g~t~i.~~7t~=~::=~=:~:~===-:!()i1~~~~~~~~~~~~~=~~~~~-1=-::O:149-
.......................................................................................................... --................. -....... -.................................... -.................................... -.. -.1. .... -.... _ ..... -........ -...... -.... -.. + ................................................................. -....................................... -............................................... -... --... -.................................................... { ... -.... . 

Adjusted Chi Square Value! 51.57 l 95% Jackknife UCLI 0.15 
............................................................................................................. _ ................. -..................... , ........... -............................................. -............ ~ ..... -.. -....................... -......... 1-........................ -............................ -........ -................................................... -................. ,-........... _ ........ _ ..................... -.. -.............................. -...... ~ ......... , ..................... -.......... . 

! i 95% Standard Bootstrap UCLI 0.15 
........... ~" ....... - ................................... --...... • .. • .... • .. • ...... _ ..... • .......... •• __ ................. _u ......... _.-.-.................................. ..-... ........................... '" ........... , ........... - ........... J ...... _ ...... , .... _., ................................................................................................. -.............. -..................................................................... _ ............... ~ ........................................... . 

Anderson-Darling Test Statistic 7.484 I 95% Bootstrap-t UCL! 0.244 
.......................................................... -.................................... -.......... --...................... -............................................. -............ -........... , .................. ! ... u ....................... _ .............. J .......................... - ......... -.................................................................................................................... · ... __ .... _-.... - ................... - .. ··· ... ·· ... · .. · .. · .. ·· ... l .......................................... ,. 

Anderson-Darling 5% Critical Valuel 0.835 I 95% Hall's Bootstrap UCLI 0.369 
.......... -..................... , ...................................................... -..................... -.... _ ... -................................................. · .. · ........ · .. · .. ···· .. ····· .................. 1· ...... ·· ........ · .... · ...... ······ .. · .. -.. ·r· .. ··-.. ·· .. · .. ··· .. ·· .............. · .............. ·, .... · .............. · ............ _ ............. -......................................................................................................................................... -................ .. 

Kolmogorov-Smirnov Test Statistic 0.229 ! 95% Percentile Bootstrap UCL, 0.155 

.... ·· .... · .. · .. · .. ·· ...... ·'bata· .. ri"oi·Gam-m·a .. ·i5i"strihu·ted .. a"t"S .. % .. ·Si~in"iij"can·ceTeve( ........ · .. ·· .......... I ...... · ...... · .. · .. · .................. · .. ·· .. · ...... · .. · .... ·· ...... ·· ........ ·-· .... _· .... · .. gS'% .. ch"s"by·sh·sv(M·e;·an·:· .. Sdy-UC"L]·· .. , .... · .. · .. · .. 0':2·3S· .. .. 

...................... -.......... -....... -...................... _ .......... -............................. -.................................. -................................................ -...... _._ ......................................... -.... · .. ··· .. l······ ...... -· .. ·· .... ·· .. · ........ ·· .... ···· ...... · .. · .. ··· .. · ............................................. -........ " ........ -............. -.......................................................................... ~ ..................... -.. -............... . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.416 

.. : .. ::::::: .... ::~.:::.:::::::: ... :.: .. ~::~:~ .. : .. : .. ~::~::.~:.:: .. :~:.:.::.-.:: ... ::.:: .. :::~~~~-.:~:~:~:~~~~·~~~~::~~~~·~~9.~~·I·~:· .. :· .. ·: .. : .. ?·:·~·~··:·: ...... : ... :: ... ::: .... : ..... :: .. : ..... ::.~: ....... ::~:: ... :.::: .. : .... : .. : ... :: ... : ... :.:: ... ::.::::.::.::.::: .... : .. : .... : ... : ... ::.: ... ~ .... :::: ..... :::.: ....... ~.: .. ~ .... :.:~.:~': .. : .... ::.: .. :.: ....... : .. ::::.:::.:::::~:::: .. :::.:: .. : .. :: .. :: .. 
95% Adjusted Gamma UCL 0.131 I 

........................................................ -.... -....................... -................... -.......... - ........................................................................ -.. -...... -.j ................................ -........ J. !.. ............................................................................................ -.................................................................................................................... , ................................................. .. 

.................................. -............................................ -.. -...................................................... -.............. -............................. _ .... _ .... _ ..... _ ............... 1...._._ .................. _........ .. ..... -.......................................... _ .... _ ....... _ ............. _ .......... , .......................................................... _ ............................................................ ..1. .............. _ .................. -... .. 
Potential UCL to Use I Use 97.5% Chebyshev (Mean, Sd) UCL! 0.297 

.............................................................. ,._ ............ _ ................................................. _ .... _ ................ _ ........................ _ ......................................... _ .................. _ ....... _ ....... ..1.-...................................................................................... _ .................................................................................................................................... 1..._ .................................... .. 

··R·es·u·'i·or· .. 1i2··sbC·(a .. il'i"i"rri'on·yr .. -··-...... ····· ........................... ,-................................................. -..... _ ..... -........... -...................... -...................... , ............... , ..................................................................... -................................. -................. -........................... _ ............................................................... . 

................................................................... -..................................................................... -..... -.... -.... · .... ·-··-.. ··· .. ·-................ · .. -....... -...... · .. ·· .. ··-···Q-e·jl·eraTsiailstlcs· .............. · .. · ...... · .. · ...... · .. · .... ·-.. ··-· .. ·· ................ · .. -...... -..... , ........................................................ -.. -............ -.--.......................... -............................ .. 

.......................... -.................................................................................. -.-.. -.... -...................................................... · .. -· __ .. · .... ·-··· .. ·· .. · .. · ...... · ...................... ··· .... ·-.. · ...... T· ....................... -...... -............ _ ....................................................................................................................................................................................................................... .. 

Raw Statistics i Log-transformed Statistics 
...................................................................... -...................................... -............ -..................... -........ -................ -................. -........ -............... , •• -•..•••. -................................ --.. -...................................................... -............................... -............................... -.................................................................................... -.... "1" ............................. -........... . 

.......... _........ ...... Minimum I 0.095 ! Minimum of Log Data I -2.354 .. _ .. _ .................... -.... -................................................. -........ _ ..................... -........................................ _ ................. -............. ] ........................................... , .............................. -.............................................................. -....................... -................................................. _ .......... __ ......... -............ -............. , ............... -.......................... -
Maximum 5.14 I Maximum of Log Data! 1.637 

.......................... _ ...................................................................................................................................................................... - .............................................................. _ ..................................................... -_ ...................... _ .. _ ............................................................................. _ ...................................... _ ................. ..!. ........................... -_ ........... . 

Mean I 1.118 Mean of log Datal -0.619 

~~~~~=~~~=-~=~-==--~~:===~:~~~===~~~~=;i==~~~~=E=::=~~~:~~~~~~==~:=:=~~=:-~:==~=~=~~~:~~=(==--~~= Coefficient of Variation, 1.099 I I 
................................................ -.--.......... -................ -....................... _ ..................................... -: ...................... _ ............. · .. _·· .. -.. _ .... · ...... -·-·· .. · .. ·1 ...... · ...... · .... ·· .......... · .......... ) .. · ............ -.-..... -......... -..... -.................................................................................................................................... · .................. · .... · .. ·· .......... · .. · .. i .... · ........ · .. ··· .... ·· .. · .. · ........ · .. .. 

Skewness I 1.098 I I 
................................................. _ ..... _ .................. _ ........................................................................................... _ ................................. _ ..... _ .......... ..1 .................................. _. __ 1... ................. _ ... _ .............................................. _ ...................................................... _ ............................................................... _ ..... _ ....................... L. ...................................... _. 

Relevant UCL Statistics 

________ ~~ __ ~-~·-------·-------------~~~;:;.~~~:~~~~I--~:~~~t-------------------------------~:;i~:;;~~:-~~~~~I--~:~:;3 
. . ...... ···· .... ·Daia· .. n·oi··N-orm·aT"ai·S% .. ·Slgniii"can·ceTevel-.... · .. ·· ...... · .... ·· ........ · .. · .. ·· ...... · .. ·r ........ · .... · ...... · .... ·-........ · .. ·····6a·ta"··not·Loiino·i-ma·(ai"S·%···S·i·g·nifica·nce·"Lev·ef ...... ···· .... · ............ · .... · .. · ...... · 

..................... -......................................................................... -.. -......... --.... -.................. -...... -..... --...... -.... -............................ -...... -.................... _ ....................................... ··r .. · ...... · ........ ··· .. ·_· .. ····-· ... · ...... · .... ··· .......... · .. ·· .. ·· ................................... -................. -................... -........................................................... -................................. -.................. . 

...................................................................................... -.................................. -........................................... -.-........ -.... · .... ·._ .................. · .... _ ............................. -............ 1 ............................. -........................................................................................ -.......... -..................... -........................ -... -............................................................... -....... - ..... .. 
Assuming Normal Distribution ! Assuming Lognormal Distribution ................. , ................................................... -.-.. -............................. --.-........... -................. -................ -.................. _ .............................. -.. .,.. ........................................ + ....................................................................................... -.-............. -............... -............................. -......................... _ ...................................... J .......................................... .. 

95% Student's-t UCL! 1.342 I 95% H-UCL 1.703 

....... . 95% Adjusted-CLT UCLI 1.357 I . 97.5% Chebyshev (MVUE) UCL! 2.5 
....................................... -......................................... -...................... ·· .... -...... · ........ ·9·S·O/~ .. ·Mo(ii·fieCi:i .. Lj"ciT .... ······ .. -·f·3·4s· .. T ............ · ........ ···· .. · .......... ·-· ........ ·· .. · .. · .................. ······ .... ·_· .. · ...... · .. g·g .. % .. -6hebys·hev··{MViJEj""Li"cLr· .. ·· .. · .. · .... i'2'S::f" 

•..... -................... -.................. -................................ -................... -.................................................................................................. _ ..... _ ......... .L. ............... _ ....................... _1 ........ ·.--..... - .................... - ..... _ ................................................. - ........... - ..... -.................................................................................................. 1.. ........................................ . 

..................... _ ....................... _ .......... _-................. ---.... ---.................. -.......................... -.. -..... _ ....................... -...................... -... -...................................................... -...... J ... -................................. _ .................... -................................ -... -......... -............................................. _ .................. _ .... -....................................................... -........... _ ........ _ .. . 
Gamma Distribution Test I Data Distribution 

........................... -...................... -............ -.................... ········ .. ·· .. ·······---...... · .. · .. · .... · .. ··k·sta·r .. {bfas .. ·corre·ciedYr .......... ·· .... 0·:·7g···· .. ··1 ...... · ........ · ...... · .. ·· .. 'Da·i8"'do"'n'ot'follow'i"6i'sc'e'i'nabi'e"bTstiibutlo'i1'"(6~o'sf"""""'"'''''''''''''''''' 

nustar! 131.2 
· .......... · .. · .... · .... ·· ...... ··· .... · .............. · ........ ····· ........ · .. ·Ap·p·ro·xliTi·ats-··c·hT·s·qua·re;Vafu·s·-(osfr·-·Tos5·_··· .. ··r·· .... -··-·-··· .. ·· .... -........ · .... -· ...... ···· .. · ...... --·· .. ·······-· ... ··-t~ionpaiamet .. iic .. siati·stlc·s···· .... --...... · .... -· .... · .. · ........ -......... -.. -............... -.. -.. . 
. -... -.................... -..................... -......... -.. -........... -... ··· .... ·-.. · .. ···AdTus"ted .. Leve"i"ofSTg·nifTca-ncs·r .. · .... ·· .. c)":'047'1"]'" ........ --................... -..... -......... -............................. -.. -....... -............. -· ...... ·· ............ ··· ..... ·-·-·gS% ... ·cCf··-U-cL .. l·· .. -.... ··-fj·39 .... · 



.~ .. ,~_._·:·:· .•. ··_j~jirG.2· ... :·~jL .. :G __ .... ~-"L~:L_.c.:·:·ht_.J._ ... :·:··:··.~·;·····,·::~L_ .... "_._._~~_~.""l~~::.:1_~ __ ... f~~·.'· •• ··:'~~ .. ~.~~:_:1:~H~':·:o~ .••.. ~± .. ·.·:':i .... LjL~ .. _:~~~i·, 
Adjusted Chi Square Valuel 105.3 1 95% Jackknife UCL! 1.342 

'::~"::::::':'~~::::~:'~~:".~::'::'::::::~':'.:'::-_-':~-"':.:':::.~': .. ::::.":'.":"::'~~'~:~~~~~:=?:~.r.:i:~~~·~!~~~':~~·~~~~~:~~I~.:·:·:·:··-~··~·:.~:~~·::I:'::'.:::.'~:::."::':~~":-"'.:':~'.'::.::-".::".-':~:~".":-':".:::-'---:'-'.-':.:'.: .. ::'.:-'.'.:.:':'--'~~~···::.·:-'~·~~·.:~·~:~~~~~~~·=~: .. ~~EL-'~--'::·.·:~~:.~:~~'.-': 
Anderson-Darling 5% Critical Value 0.791 1 95% Hall's Bootstrap UCLI 1.357 

.. _ ............ _ .................. _ ...................................................................... _ ............... -.... -..... ~.-.. -............ ~ ... -........................................ _ .............. " ............. -.................. -......... J .............. -................... _ ......................... -.... _ ...................... _ .. -.... _-_ .......................................................... -.......... -........ ~ .. -.... -.... -...... · .. · .. ·· .. ··1· .. ·· .. ··_ .. _······_--··· .. · ... · ...... · 
Kolmogorov-Smirnov Test Statistic,' 0.302! 95% Percentile Bootstrap UCL! 1.349 

-........ ~ ..... " ......................... -.............. -................. _ ..................... " ........... -.-_ ...... -..... -... -............. -................................................................. ·-······································l·············-..... --................................................................. -..................... -..... -..............•...............•............................. ·······················--············I!··············· .................. -•....... 
Kolmogorov-Smirnov 5% Critical Value 1 0.102 I 95% BCA Bootstrap UCL 1.365 

.....................•..................... -..•.. -............................................................ -................... -......... -....... --.. -............•......................... --............................... --··-·········· .. ·········T······-··-················· ... _ ....... -............................ -....... -..... -........................••••.•....... -..... -.--.-..... -.. ---··-.. · .. ······ .. ····_···-····_· .. ····-········ .. ··T····· .............. -.... -.. - ........ . 
Data not Gamma Distributed at 5% Significance Level j 95% Chebyshev(Mean, Sd) UCL, 1.705 

................................................................................................................... -.................................. -..... -•.•......... ····························-····-······-·1··········· .................................................................. -...................................................... -............................ _ .... _ ........................................................................................... , ........ _ ........ -... -............•..... I 97.5% Chebyshev(Mean, Sd) UCLj 1.959 ............................................................................... _ .... _ ............................. _ ....................... _ ............. _ .................. _ ..... _ ................................ _ .............................................. j .............................. _ .. _ ...... _ ..................................... _ ...... _ ................................................................................................. _ ....................... _ ..... ]1 ............. _ ............................ . 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.459 

.. :-.:.:.:::.::::::::::: ... :.:~: .. ::.~.: .. :.::::~.::.~::~~:.~~.:~:::: ... ::: ... : ... ::~.:.:.:~~ .. ~::~~:~:~~~!.~:~~~~~·~~~~~:·~·~~·'lL::: ... ::.:~:::~:.::~:~?-.: ... ::::: .. ::.: .. :: ... :~~::::: .. -..:.:~:::.:::.: .. ::.:~:.:.: .. :.:: .. :.::-..~: .. :.:.:.:-..:.:~:::: .. :: .. :.-.:: ... :.~~::.::~::::.:.~-. .. ::.: .. ~::.:~.:.~:.:.:~.~.:~.-.~:::::.····::·:··:·:···::··::·::·::;···:·!I:·~·:··· .. :·:·:-.~:·~:::~~:=-.. : 
95% Adjusted Gamma UCL 1.392 ] 

Potential UCL to Use I Use 97.5% Chebyshev (Mean, Sd) UCLi 1.959 
....................... _._ .... ~ ..................................................... _ ........... _ ............... _ .......... ~ ....... ~ ............. _ .. _ ........................................................ ~ ............................................... ~ .......................................................... ~ .... _ ........ ~ ........................................................ _ .............. _ ........ __ .......................................... .,. ... _ ...................... J ............................................ . 

................................................................................................ -.. -........... _ .... -.................................................... ··· .. ········· .. · .. ·························· .. ····Generaf"Statis"tlcs··· .. ···········_··· .. · ... ······················-.. -......... -......................... _ ......................... -.......................................................................... -.. -......................... . 

.................................... -.................. ·······-··· .. ·······························R·aw··Staifstics····-··········· .. ·-······ .. ························ .................................................... < ..••.•.•••.•.••••••••.•• - •••••• - ••••••...•••••...•.•• •·••••••••·•·•·•••· .. ·····C'ig=tran·s·form·e·'i"S·iBtisti·C5·········· ... ····· .. -··· .. ··········-···---·······-···· ............ -...... . 

l
·:-.···::··~~·:~~~~:·:·::·: 

Maximum 7.98 Maximum of Log Data 2.077 

.... :~ ..... :.:.:.: .. :.: .. : ..... :.: .. -..:-.::::.::::-.-.~ .. :~: ... :~:::.:::: ... :~-.:~ .. :::~--.:::.::.:: ... :: .. :::.:-..:: .. -.:: .. :.::: ... :::::::.::.:-. .. :.-. .. :.-. .. ::: .. ~:: .. ::-.:.-. .. ::~~~~~·~:lt:~~~l~~~~~~:::==:::::::====:=====::~:=~~~~~~~ =:~~:~~ 
Median 0.0018' SD of log Data 1.783 

::-==::::=::==-:==:==::::=:::==:::::=:::==::!~L=~~~~t==::=:=:::::::::::=:_=~===:::==:=:=::====:=::=::=:::I==~=:: 
Coefficient of Variation! 6.368 I I 

....... -... -.......... _ .................................•....... -............... --...... -... -....................................................................................................... -.......... --., .. -....... ···· .. ~········· .. ~···· .. ·~-1···························· .................................................. --................................ -..•......... -..................... -............................................................ -.... J~ ............ -........................... . 
Skewness' 8.719 

.. -.................................... _ ......................... _ .............. _ ...................................................... _ ........... _ .................... _ .. _ ..... _ ... _ ........................... .1... ........................................ L._ •.•.••.•..•.•.• _ ........... ___ ..•••• _ •.•••••••..•••. _ .. _ .. _ ........................................................ _ ..•••...•.•••...••.••.•.••.•....•..••..•.. __ ............................................................................... _ ... . 

....................... -.............. -......................... -...... -........................................... -.............................................. -....... ···· ..... ···_······ .. ······ .. ········· .. Reiev·iint···(}CC·Sta"tis·tlcs···············-········· .. ··········· .. ······-· ................................. -......................................................................... -................. -...................................... . 

l··:··:::::::::-.-.:·:···~···~~:·~-.·:· Lilliefors Test Statistic! 0.4461 Lilliefors Test Statistic 0.425 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 
......... -.... -.......................................................... -.................... --.... -... -.-....... -.............................................. -............................................... -., ......................................... .J.. ............................ -............... -.............. -........................... -... _ .... --... -................................................. -............ _ .... -....•......... -....... ·····T···-· ... ····-.... •····· .. ············· 

95% Student's-t UCLj 0.294 I 95% H-UCL j 0.0354 
....................................................................................... -......•...... -...................... : ........................... -.................... -...................................... - ··········-································1···· .. ····· ..................................... -..................... -.................... -.................... -......................................... -........................... _········-··········-········T·················-···-·· .....••....... 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLI 0.0417 

95% Modified-t UCL
j 

0.309 99% Chebyshev (MVUE) UCLI 0.0714 
.................................... _ ............. _ .. _ .. _~ .... _ ............................................................................................................ _____ ...... _............................ .......................................... .. .................. _ ... _ ......................... ~ ........... ~ .............................................................................. _ ...... _._ ..... _ ............. _ ................... __ .... ~ ............. ,t ................................... _ ...... . 

Gamma Distribution Test Data Distribution 
.. _ ................ _ .................... _ ................ -_ ........................... _ .. -.. _ .. _ .................... -_ .......... _ ..... _ ................................. _ ......................... __ .. __ ... , ................................. _ ........ "( ................................................... __ ............ _ ....... __ ........ _ ...... -............................... _ ...................................... -................... _ ................... -._ .. -.......................................... . 

k star (bias corrected) I 0.207 I Data do not follow a Discernable Distribution (0.05) ........................................... _ ........ _ ... _ .................... _ ........... _ ..................................................................... _ ...... -........................................... + ............................. _ .. _ ..... + ............................................................................... _ ........................................................................................................... _ ......................... _ .................. _ .......................... .. 
Theta Stan 0.663! 

::=:::-==_-=:===:=::======:::::=~~~:===_:~~:~~~~~!:5~~6=:C::::=-=::~=:::::=:::======:=~=-=~==:~=:::::_-==_-::::::===:= 
Approximate Chi Square Value (.05) 1 22.99 I Nonparametric Statistics 

.................................. -................... ····_· .. ·········-···-·······---··_·Adj"usts·(j· .. Leve"i"o{Si·g·j1-ffica·ncsI·····-···········6:·0472l""·············· .. -............ -................... -......... -............... _ .... -.. -.-............. -....................... --········-··········95%··c"'Lf··U·CLT···············6:293···· 

:=:=:==:::=:::-:::=====:::~~!~~~~~~~~~~~~~~~:::~::~~::F:===:::::=:===:=::::=~~;~~~~:~~~~~~~~::=~~~ 
....................................... --............. -........... -............ -.. -....... _ ............. -........ -.................................................. · .... ·······_····· .. ·························1;·········· ........ -...................... + ..................................... -............ -..................... -................................... -..... -.................................... --... -.-....... -----................... -............ ~-............. -..... -................ . 

Anderson-Darling Test Statistic 23.56 I 95% Bootstrap-t UCLI 1.17 

Kolmogorov-Smirnov Test Statistic; 0.451! 95% Percentile Bootstrap UCL! 0.323 
~--------------------------------------~~------~!------ ! 



_cc ... ~:~2~:~jid.Ji.L.·.-»~.~.~",1~~ .. ~ ... ,~._ ... _ .. sili~~Li·:'·-··1.;1;J±~ ... L., . .;.J.:._., .......... :.~.:_c._ .. __ .L:,:~~-;'.- ..•. -p, ... '·.I~_ .. {~·-~~.-~i.~j~ .. __ ~: .. _ .... j;.~;I"~:": :: .... ~.:: .·."~L..l-; J "-'--~:{=.1. 
Kolmogorov-Smirnov 5% Critical Valuel 0.107! 95% BCA Bootstrap UCLI 0.45 .. _ ..... _ ........ _ .. _--.--... __ .. -................. -...................... _._ .... __ .... -.... --.. -.-... -...... _--........ . ...................... -.............. -............. _._ ... _.-........ -.......... --... -..... --... _-... -... -........ -- ..... _-: .... _ ... -....... -..... _... . ..................... __ .. _ ...................................... _ ..... -..... __ ....... _ ........................................ _ ................. _ .. _ ..... + ........... _ ................. _ ....... .. 

............................ ~~~ ... ~.~~ ... ~~.~.~ .. ~ .... ~.i.:.~~i.~~.~:~ .. ~~ .. :.~ ... ~~~ .. ~.~~=~.~.~.: .... :~~.:.I ....................... L ............. -........ 95% Chebyshev(Mean, Sd) UCL I 0.548 
i , ···································· .. ········· .. ····· ... 9-~r5%··Ch·e·by·sh·ev(M·e·a·n:··s·aY""ijc"L"r .. ·· .. ······ ... 0":725'" 

........... _ .................. _ ............................................................ __ ............................. __ .................................................................. _ ..................... ...1 .................. _ .............. _~.. . ..................... _ .......................... _ .......................... __ ............. _ ..... _ ..................................................................... · ................ l·.· ....................................... .. 
Assuming Gamma Distribution 1 99% Chebyshev(Mean, Sd) UCL! 1.076 

.. _ ...... _ ..... -..... -_ ............ _ ................................. -.......... _._ .................... -................................................................................ __ ...... __ ....•..... _.............. . .. _ .. _ ........... -...... -{.. . ......................... -.... -..... -............................................... _ .................... _ ........................... _ .. _ ............... _ ................................................ -....... ~ ........... -........................... .. 

:==:::::::===~~~::::::::==9;~~i~~~i~§~~:~~~=~3~i~~~r::::==:::-=:=:==:-==::::::=:==:==:==::-==:=:::==:::t:===: 
! . I 

....................................................... _ ................................................. _ .... ~ ....................... ,. .. , ...................... _ .... ,_ ...................... _ ..................... .1 ... ,. .............. __ ...................... ~ .... _ .................................................................................... , .......... _ ...................................................................... · .. ··.· ... · .. ···· .. ···········.········ .. 1· .... ······.·.···w···· .. · .. • •• · .. · .. ···· 

Potential UCL to Use ! Use 97.5% Chebyshev (Mean, Sd) UCL! 0.726 
............................................................. _ ............................................................ _ ......................................... _ ........... w ............................. _ .................................................. .J ................................ _ ........................................................................................................................................................................................ .1 ....................................... . 

··R·e·suii·or···1Rfs·5C··(ars·en·i·cj"""-··············· ......................................................................................................................................................... -............................. ,. ................ -.......... -......................... -............... -...... -............. -... -............................................................................................................ . 

General Statistics 

-............................................................................................................................................................................. "··········M"i"il"i'ITi·umr········ .. ···O"jJ8S· .. · ...................... , ............................................. -........ -....................... -.. -......... -...... ·· .. · .. · .. · .. fV1·inlm·um .. oTLo·g··i5at"aT··· .. ···=i:45s .. ······· 
............................ -.......................... -.................................... -............................ _ ... -.................................................. ija·xi·ITi·u·ml .. ····· .... 2·4·:j· .. ·····_··· .-..... --.................................. -.............. -.............................................. _ ..... -··· .. · .... ···Maxi"ili"lJm···ofLog··Dat"a· ·-······ .. ···· .. ·3>1"9·· ....... · 
.... , ....................................................................................................... _ ... _ .....• _ ................................... _ ............................................................ J ....................................... _. _ ........................................................ _ ......................... _ ... _ ... _ ..... _ ........... __ .•. _ ................ _ ............ _ .•. _ ............................................................................................ . 

Mean I 3.735 Mean of log Data 0.735 

=~:~~-~==~=::==::-:~=~~=~:c=o--e:ffi:~-lc:-le=:n:t:O~.f::v=a=r~~I-~at~li!oDn~Jli=-=~~1::.40~7~4~ ==~:=::=:::=~==~=:=:--:==:=:::::::=::::::~=~!oj=~~a _=::i::~~~: ................ -..................... -................. -... _ ............. _ ............. -................................... ···T········ .. ·· ... ···· ... ··· .. ····· .. · .. ·· .. 
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95% Modified-t UCL. 4.488 99% Chebyshev (MVUE) UCL! 12.5 
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Approximate Chi Square Value (.05)! 131.8 Nonparametric Statistics 
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I 95% Standard Bootstrap UCL 1 4.439 
.................................................................................................................. _, ........................... _ ................................... _ .... " .............................................................................. " ............................................. __ .................. " ......................................................................... _ ... _ ........ _ ................................................. .1 ..... " ................................... . 

Anderson-Darling Test Statisticl 0.324 I 95% Bootstrap-t UCLI' 4.598 
.................................................................... _ ....... _ .. _ ............. _ ............... _ .. , ................................................................................................. L. .................................... _ . .! ......... _ ......................................................... _ .............. _ ........... _ ............................................................................... _ ................................... "' ........................................ . 

Anderson-Darling 5% Critical Valuel 0.783 jl 95% Hall's Bootstrap UCLI 4.764 
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Kolmogorov-Smirnov Test Statistic! 0.061 I 95% Percentile Bootstrap UCLj 4.487 
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Kolmogorov-Smirnov 5% Critical Value! 0.101 I 95% BCA Bootstrap UCLI 4.531 
·····················Data··a"iJpea .. r·Gamma···i5fstrihutea .. ·ai·S%···siiiil"i"fican·ce'Tevei··········· .. ······r·····.-.................. " ......................................... ············ .... 9·5oJc; .. c"h·eby~ihev .. (Mea·n·;···s·dT"Lj"cCr··· ... ······ .. S"j354····· 
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I I 97.5% Chebyshev(Mean, Sd) UCLl 6.485 

95% Approximate Gamma UCLj 4.535 j ! 
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General Statistics 
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Mea 45.2 Mean of log Data 5.482 
......................................... ~ ................ -...................................................... ~ ................. ~ ............................................ -... -.. -................................. . .................. , ................. _ .......................................... , .............................................................................. _ .. _ ............ -......................................... _ ................................. _ .......... -.......................... . 

Median 206 SD of log Data 0.84 
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95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCLj496.4 

95% Modified-t UCLj 410.9 I 99% Chebyshev (MVUE) UCL 696.9 
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~~:~~~~~~~-:::~~~~~~~~~~~!~~~~~~~~F~~:~~l~~=:~~~-~~~~~:-~~-~~~~~~;~~~i:~~JI,~~~~~~: 
Anderson-Darling Test Statistic 2.05 i 95% Bootstrap-t UCL 434.7 

.............................................................................................................................................. · .. ·· .. ···· .. ··········· .. ··· .. ····· .. ············ ...... r .. ····· ................................... , ......................................................................................................................................................................................................................... -.. , .......................................... . 
Kolmogorov-Smirnov Test Statistic! 0.146 I 95% Percentile Bootstrap UCLI 412.1 

............................................................................................................... _ .•. - .... - .............................................................. _ ....... ·••·• .... ·_·· .. ··"1""······ .... · .. · .. •····•• .. •••·•·•·•••·•• .. 1· ............................................................................................ _ .................................................... - ...................................... ·· .. ·· .. ···················· .. ··r .. ··········· .... ·· ........ ···· ......... .. 
Kolmogorov-Smirnov 5% Critical Value I 0.0998 95% BCA Bootstrap UCL 421.9 
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! 
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Potential UCL to Use Use 95% H-UCLI 415.1 

.............................................................................................................. _ ....................................................................................................................... _ .. _ .... _ .................... , ................................................................................. _ ......................................................................................................................................... 1.. ........... _ .......................... . 
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..................... -...... _ .... -................ __ .. -........... , ........ -................ _ ...... -.. _ ...................... _ ................. _ ................................................ _ ............................................... _ .... _ .... __ .1 ..................................................................... _ .. _ .. _ ...... _ .. _ ............ _ ...................... _ ................................. __ ........... _ ............. _ .......... _ ................. 1 .......................................... . 
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Minimum! 0.0044 Minimum of Log Data! -5.415 

...................................................................................................................................................................................................... · ...... ··· ................ · .................... · .. · .. · ...... ·· .... 1· .. · .... · .. · .......................................... , ................................................................................................................................................................ -'1" ...... , .................................. . 

. . Mean I 0.345 . Mean of log Data I -3.502 
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Skewness] 3.493 
............................. _ ................... _ ..................................... " .................. ", ..................................................................................................................................................................................... , .................................. _ ............ _ ........................................................................................................................... _" .... L ...................................... .. 

Relevant UCL Statistics 
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Lilliefors Test Statistic, 0.364 I Lilliefors Test Statisticl 0.285 

....... _ ................................................................. " ........................................................................................................................................ '1" ................................................................... _ .............................................................. _ ............................................................................................................................................................... . 

Lilliefors Critical Value! 0.0973 Lilliefors Critical Value i 0.0973 
................................................................................................................................................................................... _ ..................................... !............ .. ........................................... , ....................................................................... , .................................................................................. " ......... J ........ " ......................... , ..... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

............................................ " .................................................................................... , .............................................................................. · ........ · .. · ...... · .... · ........ · .. · ...................... 1 .... · .. · ................ · ......................... " ............................................................... _ ................................................................................................................................................ .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

=====~~~-=~~~~~;~~;~~I~~I===~=E=~==~=~:_:=::~-=~~==~;~~~~~i;~~~E=~~~= 
95% Adjusted-CLT UCLj 0.524 97.5% Chebyshev (MVUE) UCL! 1.202 

............................................ _ ........ - .................................................................................................................. - ........................................................................... _ ............ 1" ............................................................................................................................. , .................................................................................................. m ..... _ ............................. . 

Gamma Distribution Test I Data Distribution 
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. _ ........................................... , ...................................................... · ...... · ........... · .. , .... ·· .... · ........................ · .............. · .. · .......... · .. ri·u .. starl .. · ........ ·46~·96 ........ ·r .. · .. · .............................. · ...... · .. ·· ...................................................................................................... _ ...................................................................................................... .. 
............................................................................................................................................................................ _ ..................................................................................... _., ................................ _ ........................................................................... _ ...................................................................................... __ ............................................................ . 

Approximate Chi Square Value (.05) 32.23 I Nonparametric Statistics 
............................ , ................................................................................. _ ............................................ , ....................................... · ...... · .. · ........ · .. ·i .... · .......... · ........ · ........ _· ...... r .... · ...... · ........................ , .......................................................................................................................................................... -........................ r· .. ' .. · .......... ··· ............ · .. · .. · 

Adjusted Level of Significance! 0.0471, 95% CLT UCLI 0.488 
........................................................ _ ....................................................................... _ .................................................................... · .. · ...... · ........ ·, .. · ............ · .. · ...... · ........ · ........ i ............ · ............ · .. · ................... _ ......................................................................................................................................................................... ..; .... -.................................. . 

Adjusted Chi Square Valuel 32.02 I 95% Jackknife UCLI 0.49 ............................................................................................... -............ -.............................................................................................. · .... · ...... ·r ...................... · ........ · ...... ·,i .... · ...... · ........ · ........................................................................................................................................................................................ , ............... ·r .... · .. · ............ ·_ .. · .. · .... · .... · 
.................................................................................................. ·An·dersori:6a·ri'i'ng .. Test .. s·taiis't'icl .......... · ...... 9·j·1"4 .... l .......................................................................................................... ~.~.~ .. ,~.~.:~~~:~.~.~~:r~~~ ... ~.~.~.J-................. ~:~~~ ... . 
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Kolmogorov-Smirnov Test Statistic I 0.281! 95% Percentile Bootstrap UCL] 0.506 
................................................................. _ ............................... _ ..................................................... _ ........................... , .................................. l... ......................................... 1 .................................. _ ........................................... _ ................................................................................. · .... · ....... · .............. -~ .......... · .... · .. ·T .............. · ............ · .. · .. · ...... .. 

Kolmogorov-Smirnov 5% Critical value] 0.107! 95% BCA Bootstrap UCL! 0.532 
-.................... _ ... _ ..... , ..................................................... - .. -~ ....................................... -.......................... _ ...................................... , ....................... __ ...... _................ . ................................................................................... -........................................................................................................ _ ................................ ; ........... -.-......................... .. 

......... ....... . ~ata not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLi 0.724 

~--~~-:~~::--~~~:;:;~;~~~;;:;i~~~u~;::::~~I~=-:~~~l=~~:=:~:==~=~~:~~~~~:~~~:~~~~~~~~~:~~g~~T~_~~~:~~ 

I
I ........................................... . 

95% Adjusted Gamma UCL I 0.506 1 .......................................................................................... , ........................................................................... , ........ _ ............. · .. · .. · .......... · .......... l .... · .. · .... · .... · .... · .............. , .... ( ............................................. , ......................................................................................................... _ ..... _ ................................................................................................. . 
.. · .................... · .................. · .. · .... · .. · .... · .... · .. _ .. · .. · ...... · .......... 15·0tentilil'i· .. UcC .. to· .. Us·e .................... · .... · ............ · ...... L ............... · ...... · .......... · ...... 1 ............ · .... · .... , .... · ............ · ............ · ...... · .............. ·U'se .. ·9g·% .. ·C·heby .... s·hev· .. ( .. ·M·e·a·n .. ,· .. sei")· .... ucL'] .. · .... · .......... f·2 .. 1 .. 1"' .. · 

.............................. , ....................... , ............................................................................ , ............................................................................................ _ .......... 1... ..................................................................................................... , .................. , ...................................................................................................................................... . 

.................................................... ..................................................................................... , ........................ · .............. · .... · .. · .... ·· ...... · ...... · .... · ...... ·Genera'i"Stati"siIcs· .... · .............................................................................................................................................................................................................. . 
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Raw Statistics Log-transformed Statistics 

..................................................................................................................................................................... _......................... "n, .............. ,._ ....... _ ........................... ..! ..... _ ............................................................................... _ .................................... _ ..................................................................................... r ......................................... . 
'. Minimum i 0.00441 Minimum of Log Data -5.419 
IiI .......................... -............................................. , .................................................................................................................................................. , ............................................ , ..................................... _ .................................. _ ............................................. _ ............................................................. · .. · .... · .......... ···· .......... ·r .. · .. · .......... · .. · .... · ........ · ...... · .. 

Maximum I 4.57 I Maximum of Log Data 1.52 
................................................................................................................................................................. , .......................... · .. Mea·nT .. · ............ ·O·:·4·S2 .... r ...... · .. · ........ _ .. · .. · ........ · .. ·· ............................................................................................................ · .. rvi'e·a·i1 .. oi .. j'o·g .. ·o,atar .. · .. ·=2·:·6·92 ...... · .. 

I , I 
...................................................................................................................................................................................................... · .......... · ...... ·_ .. 1· .. · ............ · .. · ........ · .............. ·;· ...... · ........................................................................................................................................................................................................................ ~ .......................................... .. 

Median 0.05141 SD of log Data! 2.07 
........................................................... n ............................................................................................ _ ............................................................... j ......................................... ..1. .................... _ ............................................................................................................................ _ ........................................................................ , .......................................... .. 

SD! 0.92 I I .. . ..... .... .... ....... .. ...... ................ '" . . -.. .. ., . ....... .. ..... ... ........ ... .. .. ... ..... .. ............... ~ ................................. +... .. .... .... ..... ........... ..... ..... .. . ................ .... .. . .... ......... . .............. _... ... ... . ... . .......... ............. . ............ . ........ , 
Coefficient of Variation! 2.036 I 

.................................................................................................... · ...... · ...... · .. · ...... ·· .. · .. l ...... _ .... _ ...... · .. ··1 ......................................................... , ................................... · .......... · .... · .... · .. 1· .. · .. · .. · .. · ............... . 
Skewness! 2.73 

............... -.- ............... - ............................................. __ .. _ ...................................... -......... _ ...................................................................... " .. -............ --- ................. _--_ ........... _ ..................... " ................ . 
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Lilliefors Test Statistic 0.329 Lilliefors Test Statisticl 0.106 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
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95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 1.37 
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nu star 57.92 
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Adjusted Chi Square Value I 41.18 95% Jackknife UCL! 0.62 
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Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 1.457 
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95% Adjusted Gamma UCL! 0.636 I 
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........................................................................................................................................................................... , .................................................. L ......... , ............................. ~ .......................... , .......................... , ................................................................................................................................................................................................................. . 
Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCU 1.457 
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General Statistics 
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. MInimum! 0.00331 MInimum of Log Data! -5.688 
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Skewness! 2.709 I ! 
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Relevant UCL Statistics 
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Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
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....................................................................................... _ .......................................................................................................................................................... 1-................................................................................................................................................................................................... - ................................................. .. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 
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95% Adjusted-CLT UCLj 0.813 97.5% Chebyshev (MVUE) UCL 2.326 
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Theta St 1.369 I 
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nu star 70.59! 
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1 1 95% Standard Bootstrap UCLj 0.771 

~_~~~=::~::=====~;~1~~~~~i~~~;~~~I:==~~~_:11t~~===_==::~=::::=-_:::::=;i~;;~;~~~~~E3~ 
Kolmogorov-Smirnov Test Statistic 0.166 . 95% Percentile Bootstrap UCLI 0.79 

Data not Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCL! 1.096 
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95% Approximate Gamma UCL 0.786 

Potential UCL to Use I Use 95% H-UCLj 1.638 
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General Statistics 
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Minimum! 0.0044 Minimum of Log Data! -5.418 

........................... _ ................................ -.... _ ................. _ ........... _ ............................ _ .......................................................... ·· .. · .. _· .. ·1· .. ·· ...... · ...... ·· ...... · .. · .. · ........ ·_ ................ ·_· ......................................................................... _ .......................................................................... _ .................................. 1-" .. _ .......................... __ .. 
Maximum I 4.24 i Maximum of Log Data 1 1.445 
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Mean I 0.324 I Mean of log Data I -2.987 
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Median I 0.04931 SD of log Data! 2.033 
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Relevant UCL Statistics 
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Normal Distribution Test . Lognormal Distribution Test 
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Lilliefors Critical Value 0.09731 Lilliefors Critical Value! 0.0973 
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95% Student's-t UCL 0.452 ' 95% H-UCLI 0.854 
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95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 0.934 
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Theta Star 0.911 

nu star 58.96 
....................... --..................................... ··· .. ··············Ap·p·roxima·te" .. C·hTS·cl"ua·re··Valu·e"{OS") ··· .. ·· ...... 42·j ...... ········ ........................................................... ·············· .. ···········No·npa .. rametrlc .. Siatistlc·s··· ........................ _ ..................... -........................ . 
.......................... _ ................................................................. · ...... · .. ·Adj'ustecf'Cev·e'i"of"S·j·g·i1lfi·ca·n·ce ...... · .......... ·OJ)'47'f'· .. · ........ · .... · ............ · .... ·· .............. · .... · .. ·· ................................... __ ....... _ .................. _ ............................ g'5%"'cCf"ucC .. ·· .... · .... · .. 0:4·5'1" .. · 
..................... _ ............................................................... ·· .. · .. · .. _· .... · .. ··Adj'uste·(j .. ·chT·s·q·ua·re··va .. iu·e · ...... · .. -42·:65· .. ···· ._ ....................................................................................... · .. · .. ·· .. ·· .... · .. · ........ · .... ·· .......... g5%·"JaC'i<k'nlfe·1J'cC .. _ .. · .... · .... 0:4·52-.. 

:.:: .. ~.:~.:.:.:.: ... :::.~ .. ~.: .... : ..... :.:::.:::::: ....... ~.: .... : .... ~ .......... :.:: ... :: ... :.::: .... :::: ...... :: .. :~ .... :::~ .... ~:~:.: ...... ::.: ... :::: ... : ..... : ....... ~.: ... ~:::.::::::: ... : .. :·:::.11~ .. ~:·: .. ·:·~ .. ~ .. · .... ~ .. ·::· ....... : ..... ~~:.: .. : ....... : .... :: .... : ... :: ... ~ ... : .. ::::.~:.:::::~.:: ..... ~.:: ..... : .. :.::: ... : ..... :.~:~.~~~!.~ .. ~:~.~.~~:.:~~~~~~~~~~~~~.~: .. ::::::::~:: .. ?~~~~.::.: 
Anderson-Darling Test StatistiC, 4.478 95% Bootstrap-t UCL 0.498 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.661 
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95% Approximate Gamma UCL 0.451 

Potential UCL to Use i Use 99% Chebyshev (Mean, Sd) U 1.095 
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Coefficient of Variation! 2.507 I I 
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...................................................................... _ .............................. _ ....................................................... _ ........ _ ............................................... L ........ _ ..... _ .......... __ ........ 1... .......................................... _ ....... _ ................................................................................................................................................................... L ............. _ .. _ ........... _ ... .. 

Relevant UCL Statistics 
............................. -.................................................................................. -...... _ ...... _ .... -........................ -................................................................................................... "1' ..................................... -.-............................................................................ __ ._ .......................... -......................................................................................................... .. 

Normal Distribution Test I Lognormal Distribution Test 

....... . Lilliefors Critical Value! 0.0973
1 

Lilliefors Critical Valuel 0.0973 
.... · .... · .... _ .... · .. ·-· .................. Da·ta·n·o't .. ·N·orm·al"at .. S% .. Slgnlii'ca·n·ce· .. L'evei" .... · .. · .. · .. · .... · .... -............ · .... · .. · .... ·, .................................... · .. · ...... Data· .. not .. Co·gn·o·rmaT·a'i .. S·% .. ·Slgn'i'flca·nceTev·s'j"··-.............. ··· .... -...... ·· .. _-· 

........ __ .................. __ .-....... __ .............. _ ..... _-_ ......... _ ... _-.... __ ................ _ ..... _ ................. _._ ... -.... _............. . .. -....... _ ..... _ ................................ _ .................................... ,J ...................................... -............ -.............. - ... -....... -... -..... -............. ~...... . .............................. -............ -............................................. _ ............ -.... - .. _ ... _ ................ _ .... . 



'~_2E.~~~~LLj.~·':,'::~,~.J.~ .... i:Q~:~-,-~.L",,~_ .... ~_ .. ~.J.~· ... "··· ••• ·~~~.~" .. .J~L~i1~_J:jLL_~.;~;.j2Li-".:_L ... J ..... , .•.•...... ~i .. ::·'. ·l ... ~ .. ,~ ... ~~zfiL~ji:··.·:·· •. ·· .. Sl~_ ... .• ·.2Lc;~ ..... . 
Assuming Normal Distribution i Assuming Lognormal Distribution 

............................................... _._ ..................... -.. _........ ········-··········95·o/~·Stu(fentis·=i"TicLT·······-···-0:"34·9····1"·········································· .... _ ............. ,. ............................................................................... _ ...... -95·O/~···H=-uc"Lr-········ii38·f 

::~~~=:=-~=~==~=~===~~~~~~~~~(~~~i~i~=F=~~==~=-~=-;i;[;~;~~~~~~~~l;E~~: 
95% Modified-t UCL! 0.355 ! 99% Chebyshev (MVUE) UCLI 0.76 

............................................................................................................. _ ...................................... _ ..................................................................... ..1. ........................................... ! ............................... , ....................................................... ,. ......................................................................................................... __ ... _ .. _ .............. L ....................................... . 

............................................................................... .......... -........... ,. ..... ,. ... _ .. ,. ..... ,. ................................................................................................... ,. ............................. J .................................................... ,. ............................................................................................................... ,. ........................ -................ ,. ........... -.......................... . 
Gamma Distribution Test I Data Distribution 

---~-~::---:~=:--~--~~-~~:~;~;~~i~e~~~!~:~~~~F~E~~I'-=--~~-~--~~-:-- :--=~:~;~~:~~;~i;s~i~~C~;~;:~=:3;8 . 
.. ..... .... .. ............. . .... ....... ... ... ....... Adj"usted Ciii 's'quare vaiue"!"· .... · 39.4" ............................................................................. g·so/c,"jackknife·UcL1""·-" .. 0:349· 

.................................................. _ ................................ ,. ............................................................................. ,. .... · .... ·_ .. · .... ··_· .. · .. · .. t .. ··· .......... ·· .. ·_ .. ·· .. _ .. ·· .. 
. -._._._ ... _ .................. _ ................................................................................................................................................................................................................... , ......................................... ,. ................................................... ····· .... ~~~·· .. ~·~·:·~·~·:·~~ .... ~·~·~·~~~~-~·~-~·~·=·I .... · ............ ?~:.:.~ ... .. 
---------------------And~~~~~;;i~i~~~-~~~~~;~~~-"'-~:~~:1----'---'---'---'----------95%-~~;;~~~~~~~~-~~1----,~~~~-

Kolmogorov-Smirnov 5% Critical Value 0.106 95% BCA Bootstrap UCL! 0.389 

=~=~==~=~=====::?~=~~=:=::==:====I::=:,=:~~]l'::=:=:=~==~~~:~-:=:~~;~~~~~~~~f~~~~~~lt=~~~~E 
Assuming Gamma Distribution . 99% Chebyshev(Mean, Sd) UCL, 0.896 

95% Adjusted Gamma UCLI 0.339 1 1 

Potential UCL to Use ! Use 97.5% Chebyshev (Mean, Sd) UCL! 0.651 
................................................................................. _ ............... _ .......... _ ................................................................................................................................................. .1.. ......................... _ ........................................................ _ ... _ ... _ ............................................................. _ ......................................... _ .. _.1. ............ _ ......................... . 

·Re·sl:iii·o·r .. :Ui·s"[jC(bery"i"i·i·um)"" .... · ...... · ........ ·· ................................................................................................................ _ ............................................................... _ ........................................................................................................................ _ ........................................ _ ............................ .. 

1 

.. ·:· .. ::··:·· .. ··~·~:::·~···:~·::~ .. ~ .. : 
Minimum! 0.0015 Minimum of Log Data -6.47 

_ .............................................................................................................................. _ .... _ ......................................................................... l... ....................................................................................................................................... _ ........................................................................... _..................................... .. ............ _ ................ _ ..... . 
Maximum 1 4.6 Maximum of Log Data 1.526 -..................................................................................................................... _ ............................... -.......... _ ............... _ ................................ j ................................................... _ .......................................... _ ........... _ ............................................................................................................................. _ ........ _ ............ , ......................................... .. 

Mean 0.408 Mean of log Datai -1.368 ...................................................... _ ............ _ ...... _ ................................................................................................................... · ............ · ...... ·l ...... · ........ · .... · .......... · .... · ...... j ........ · .. · .......... · ........................... _ ..................................................................................................... -................................................... -.... ~ ....................................... .. 
Median 0.32 SD of log Data l 1.136 

.................................. _ ........................................................................................................................................................ -_ ..................................................................................................................................................................................................................................................................... · .... ·· .. ·· .... · .... ·1 .... · .. · ................................ · .. · 
SD! 0.525 I ! 

:~: .. '.:'. '.':" ".~ ..... ~:.: .. :::.:.......... .:. ~~ : ...... '. ". ': ........ : .. ~.: ..... ~ ...... ~~~~d~~ri~.·~~.~~~i.~~~.~~.t·· ....... ~~:~~? r:'- .~'. ~~ :~ .. ~ ... ' .:~ ........ :: ... ':~" ................ ~ ... : ........ '. '.' .:. .~ ........ '.' '.:".:: .: .... ".: .~:. :.' ~ .. ::."~ .. : .: :~: .. : ... ..... 1'. .. _ .. :.~ .. :: .... :.: .: .. :. 

Skewness! 6.344 ! J 
......................................................... __ ............ _ .................................. t ""'"'''''' ......... 1. ............................................................. , ., ............................................. . 

Relevant UCL Statistics 
...................... · ........ · ........ · ............ -.... -.... · ...... ·· .. · .... t~j"ormaj""Dis·ir"iiJuti·o·n· .. Tesi .............. · .. · ........ ·· ...... · ................ · .............. · ............ ·T .......... · .... ·_·· .... -.. ·· .. · .. · .... · .............. · .. ··· ...... ·LoQ·normaTbTstrihu"iion .. ·Te·st· .............. · .... · .......... ·_ ...... · ...... ·-.................. -..... . 

! ............. _ .......................................................................... - ....................................................................................................... · .................. T· .... · ........................ · .... · .... '1' .. _·· .. · .... •·• ........ · .. · ..................................................................................................................................................... _ ................. _ ... "1' ................ -....................... .. 

Lilliefors Test Statistic! 0.22 j Lilliefors Test Statistic! 0.159 
......................................................................................................... · .. · ...................... ""Lfj"iiefors .. ·C'"r~ic·a"j"\jai"ue .. I .... · ............ o,:·0'9731" .. · .. · .. ·_· .............. · ........ · .. · ........ · .. ··_·_· .. · .......... · ........................ · .......... · ...... · .......... i~fi"j"iefors .. c·ri"iica"j"\jai"u·et ...... · .... ·6·:·0·973 
................ · .......... · .. · ........ · ............ Da·ifj .. ·nc>i"i,j·ormaTat .. S%· .. sj"gn"iii"ca-n·c·e .. levei"" ...... ·L ....................................... j ....... _ ....... · .... · .. · ........ · .. · .. ·b .. ata .... noiT~o·g·noi·m·af·ai .. 5%··sI~i"nWicance·LeveiJ .. ····_· .......... _·· .... · .. · .... .. 
................................................................................................ - ................................ _ .......................... _ ............................................................. _ .............................. , ............. _ .................................... _ ........................................................................................................................................................................................................... .. 

~=~=::====:=:=~~~".~~~~~a!:~~~i~~~~::===~;,::~::=::==t==::=:=::==:~~~rii~~~~~~~~~~~f~~~~~~~=::==: ____ ,,_ 
95% Student's-t UCL! 0.504 I 95% H-UCLI 0.653 

.... · .. · .............. · .. · .. · ...... · ...... · .... · .... ·· .. · ........ 95·%·"[i'C~Ls .. (Adj"lJs"ied .. ·fo·r: .. Skewnessr .. ·· .. · .. ·, ...... · .... _ .......... · ........ · ...... T· .......... · ...... · ........ · ........ · .. ··· .... · ........ · .... · .... · .. · ...... _ .............. · .. 95%··Che"t;yshev .. ·(MvLiEriiclr ...... · .. ·· .. 6':i~·63 .. ·· 

............................ _ .................................... _ .................................................................................................................................... _ .. _ .................................. _ .......... j ............................................................................ _ ................................... _ ........................... _ ............................................................... + ....................................... .. 
95% Adjusted-CLT UCL! 0.546 1 97.5% Chebyshev (MVUE) UCL! 0.943 

....................................... -.......... __ ........ _ ............................................... _ .......... _ ................................. _ ............................... _ .............. t ........................................ ..!. ... _ ....................... _ ........................................................................................................................................................................................ _ .... +._ ................. _ .. _ ............ . 
95% Modified-t UCLI 0.511 99% Chebyshev (MVUE) UCLr 1.218 

~------------------------------------~!------- ! 



_C~~~ .. ~ ... Cc~ ___ ~ .. J ...... f;C.····/ .. {J~iJ~2Ll. __ ~".··.;.c··l_" ......... ~,sZ~; .. ;_ .... L.~j~.: .. ~: .. ~.c~L:jf~::···; .. ;~_ ... ~L .... ;:-=L .. ;;_ ....... :l""~ ...... __ .... ·.··· •• ···:·bL~::~~:j.c~:.:_ .. ..L .... ::::w:~.~.;:~~kt~.~'"c.._ .. ::;~ . ..-:.l££i~.~.w ........ . 
; 

! ................................................ ····· .. ········· .. ·· .. · .. ··· .... ·Gam·mii .. bTsirlb·utlon· .. Test..................................................... 'r'" ........... _ ............................ ·· .... ····· .. ·· .... ·· .. · .... ·· ...... ··· ...... 6a·ta .. i5is"iribii'ii·o·n· .. · .................................................................................. .. 
................................................. .......................................................... -..................... ·-.. k .. sta·r·{b·ias···corre·ctecijT .... ····· .. ·· .. ·{·1 .. 63· .. ·j .. ·· .... ·Da·ta-·Foilow··Appr~ .. ·G·~imma·· .. Distribution .. ·aTS%"Sign'lfi'c~inceT~eveC'" 

I ! 

............................................................................................................. _ .............................................................................................................. , ...................... _ ..................................... - ................................................................................................................ - ...................................................... _ ........................................................................ . 
nu starl 193.1 I 

.............................................. · .. ·· .. ······ ...... ·· .. · .. ·· .... App·ro·xim·ate···C'hi .. S·cl"ua·re·"\/'alue .. ·{(5syt .... ·-fs2 .. · .. · .. · .. ····· .. ··1· .. · ......................................................................... · .. ·N·o·n·parametric··Statl·stici .. · .. · .... ·· .... ···· .. ·· ...... ··· ...................................... . 

:~:~~:==::==:==-==:==21~~~t~~~~~~~~~l=;~:~l~=::=~==::==::::===~::::===:::==::;;;~~~~:~~iF:::~i:= 
~ .. :.:: .. :: .. :::.:.:.~~.::~ .... ::::::.::::::.: .. : ....... :~:.: .. :.~:: .. : ....... : .... :.:.:.:: ... : .. :.::: ... :::::~ .... :::.: ..... :.:: ... ::: .. :: .. ::: ..... : ... ~:: .... : ........ : ... ~ .... :::.:.::.:::.::::: ... : .. ::~ .. :l·~::: .. :.~ .. :·.:: ... ~ ..... ·::~~.:·'· .. ~ ...... : .. :: ... ~::: ...... ::::.:.: .. :.::.:: ... ::.: .. :.:.: ... :.::.:::::: ... :::· ... :::::·~·::~· .. :.:::~·~:~~· .. ~t.~~~~ .. ~~~ .. ~~~~~~~~~.:.~:~:~l..:: .. :.:.:.:::.?:::~:?~:::.: 

Anderson-Darling Test Statistic 0.998 ] 95% Bootstrap-t UCL! 0.59 
.......... · ...... · ...... · ............ · .............. · .... · .. · .... · .. _ .......... · .. · .. Anderson·:c)"a·ii·i'ng .. ·s% .. ·c .. ritica'j"va·iu .. er .... · ...... · .. ·o:· .. · .... · .......... , ...................................................................................... · ...... · ........ · .................. g·5·O/~ .... H·aiFs· .. Bootstra·p .. ·Uc'Cl' ...... ·-.... · .. 6~S"69· .. .. 

Kolmogorov-Smirnov 5% Critical Valuel 0.101 95% BCA Bootstrap UCLI 0.577 
_ .................................................... w ....................................................... _ .......................................................................................................... _ ......... 1 .......... _ ... _ ... __ .................. . .... _ ... _ .. ", ................................................................................. _ ............................. _ ...................................... _ ........................... ~ ...................... ~ ......... _ .................. ~ ............. . 

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL! 0.659 
..................................................................................................................... -..................................................................... · ........ · .............. T .... · ............ · .. -.. · ........ · ............................................................................................................................................................................................... ---......................... + ......................................... .. 

J 97.5% Chebyshev(Mean, Sd) UCL 0.768 
.............. · .... · .......... · .. · .. · .... · .... · .................. · ...... ·As·s .. u'fTiTng··Gam·m·a· .. tilst"ri'but"ion· .. · ......... · .. · .. · .. · ...... -.. ·-.. · ...... · .......... · ............ ( .. · .. · .. ·-.. · ........ · .................. · .. · .. · ................................ · .... · .... · .. 99% .. ·Chs'byshev('M·e·a·n; .. SdY"UC'C· .... · ........ ·Oj~·82 .. ·· 
.............................................................................. _ .................. · .... S·5%-·Ap·P·ro;dmats .. Ga·mma .. ·ucLr ...... · .. ·_·Q.·4·S .. i .. i ..... -.................................................................................................................................................................. -......................................... _ ........................................ . 
----------------------------95%Ad]uSte«(GlimmalJGCr--ii48s- ----------------------------------------------T---------

:~~~~::~-~:==::====::~i;ii~~i~~~~~~~==:~::~~~~~:=:~=i:=====~==_~:~~:~;~~j~~~;~~~;~~:~~it==~~;~-: 
.. R·eslJ'it .. ·or .... ii2 .. s'DC .. "{biph'enyly ........................ · ............ · .................................................. _ ............................................................................................................... _ ................................................................................................................................................................................................................. .. 

General Statistics 

.............................................................................................. -............ _ ....................................................................................... · .... · .. · .. · ...... · ... ~ ................ · .... · .. · .. · .. · ..... -.. r .......... · ................................................................................................................................................................... -........................................... 1" ........................................ .. 
Minimum I 0.0049

1 
Minimum of Log Data! -5.318 

... = .. :::::::::.::~: .. ::~::::.:::: .. ::::~:::~:~:.~.:: .. :::.~~:.:.~.:.::.:~:.:.: .. ::: .. ~ ... :::~ .... :.: .. ::~::.::::~~ ... ::: .. :.:~:.:~ .. ~.~:: .... ·::·::·-.:::.~:~.~~~·~~~:lt:··:· .... ::~:.: .. ?::.?:~~?r:: .. ~:::~ ..... ::.:~ .. ~:.::::.:: ... :.:~: .. ::~ .. ::.-. .. ::: .. :: .. ~-. .. ::.~::::~~~:~~ ... ~-.-.: ..... :.:.~:::::~:·::.-.·.:~ .. :~~·~·~~.~ .. ~::~~:·~·~~-.::~:~~~l:~::::~~:.~.~:?':":::.::: 
Mean 0.015 ! Mean of log Data! -4.739 

........................................................................................................................... _ ............. - .......................................................................... _ .............................................. 1" ......................... - ............. _ ............................................................................................................................ - .................... - .......................... -{--............. _ ......................... . 

SD 0.0197j I 

Relevant UCL Statistics 
........ · .. · .... · ........ · .... · ........ · .... · .. · .... Normaj' .. [j .. ist"ri"buti'on .. ·Test ...... · ...... · .. · ...... · .............. · ...... · .. · .. · .... · .. · ........ · .. · .. · ...... ·T .. · .... · ........ · .. · .......... · .......... · .... · ...................... · ........ Log·normai"'Distri"b .. ution· .. Test ........ · ........................ · .. · .. · .. · .......... · ...... · .... _ .. · ...... . 

... ::.-. .. :: .. :.::: ...... :.::.:.: .. : .. :.::: .. :.::: .. : ... ~::::::~:-.: .. :::: .. : .. :.:~.: .. : .. : .. ::: ...... ::::~:::: .. -.~ .. ::: ... :.::·:::~~!·~~~~~~~~!~~~.~:~~~:~~~~~.11:::~ .. ::~::: .. ?:::~~~ ... :[::::::.:: ..... :.~::.: .. :: .. ~~ ... :: ......... ::::.-.~::::::.:~.: .. ::: .... : .. :::::.:-. ... :.:.:.: .. :.:.:.::: .. ::::: .... :.:::.::::.:·:~!.~.~:~:~~~:~~ .. :!~~~ .. ~~~~~~·~i~l.~ ... ~:.::.:~::~:~.~:.::: 
Lilliefors Critical Value 0.09731 Lilliefors Critical Value! 0.0973 

........................................................... _ ................................................................................................................................................................. t ........................................ .,J ............................................................................................................................................................................................................................... 1... ...................................... . 
Data not Normal at 5% Significance Level 1 Data not Lognormal at 5% Significance Level 

............................................................................. _ .............................. _ .......................................................................................................................................................... { ........................................................................................................................................................................................................................................................................... . 
Assuming Normal Distribution i Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.0195 
........................ - ........... ~ .............. - ........................................................ _ .... -_ .................. _ ....... _ .................................. ··· .. ·····_·· .... ··· .... ·········· .. l .... ···· .. ······ .. · .. ·_··· .. · ............ { ................................. , ................. - ............... - ........... - ........ --........................ - ................... _ .... _ ...................... " ... _ ......... _ .... _ .......................... - .. ! .................. ~ ................... ~ .. 

95% Adjusted-CLT UCLI 0.019! 97.5% Chebyshev (MVUE) UCLj 0.0223 
............................................................................................................. -.................................................................................... · .. · .... · .. · .. ·_· .... ·.; .......... _ ............ · ........ -...... 1 .................. · .. · .............................................................................................................................................. _ ................. _ .................................. ..j-......................................... . 

95% Modified-t UCL! 0.01861 99% Chebyshev (MVUE) ucq 0.0279 
.................................................................................................... _ ........................................................................................................................ , ........................................... , ...................................................................................................................................... _ ............................................................................ _ .... .1. .............. - ......................... . 

! 
i · .... · .. · .. · ...... · ...... · ........ · .. · ........ · .............. · .............. · .... G-am·ma· .. 6istri·butlonYesi .................... · .. · ........ · .. ·· ............ · ................ · .... · .... ··T ...... · .......... _ .... · .... · .... · .......................................... · ...... · .. · .... · .. · .. 6a·i8 .. 6fs'iri"buti'o·n .. · ........ -.. · .......... · ...... · .... · .. · .. _· .. ·---.... -.............................. . 

........................................................... _ .................. -.................................................................................................................. · .. · .............. -·· .... ~· .. · ............ · .. · .... · ...... · .... · ...... i .. · .. · .................................................................................................................................................... -.............................................................................................. _ .......... .. 
k star (bias corrected) I 1.035 I Data do not follow a Discernable Distribution (0.05) 

...................................................................................................................... _ .............................................. _ .... _ .............................. _ ....... ,... ........................................ , ....................................... __ ..... _ ... _ ............ _ .... - ............................................ _ ....................................................................................................................................... . 
Theta Starj 0.01451 ..................................................................... -............................ · ........................ · ...... · .. · ...... · ...... · ... · .. · .......... · ...... · .......... i1 .. Li .. ·sta .. iT .... · .. fi1:·9 .. · ...... · .. r .. · .. · .... · .. _ .... · .... · .. ·· ...... · ........ · ........... -................................................................................ _ ............................................................................................. .. 



_ .. _=L .. : .............. ~J. ..... _ .. ~.!·>s. __ J.l._:~~.IL.JL··· ·.·.·:l~ .. _ -.1' .. ': ·L. __ ;~~ ... __ .J~~ .. ~J~:.L_ ... ..l~~~~ ... J.'"~~.~..tt .. ;=c .. _._.: .. __ L· ~:, ... ~i~tl£~-c~~J_~c.IL .. ~::. __ . 
Approximate Chi Square Value (.05)! 142.6 Nonparametric Statistics 

==_~===~==-=_~:-~=~_~~ii.:~~~~~~~~~~~!==~~jj4~~L _____ ==:=:::===:::~-=~=====-~=~~~=~~!~?:~~=:=_~~~ 
Adjusted Chi Square Valuel 142.1 i 95% Jackknife UCL, 0.0186 

.. :: ....... : ... : .... :.:::.:.:.::.:::~:.::: ............ ::-.':':":.::::'.::::~.::".'.::::':' .. :'.':.:::~:: .. : .. ~::::~::"~.:''' ... ':''::' .. :':.~''.:' .. :::''':.:::''':.::.'' .. ::::::· .. :·:··:·:::·:·::··:···~::: .. :·'li·:: .... ·:·:::~··:: .. ~~ ..... ~ ... ::.: ... :.::.~::::~:~::: ... :: .. ~.:~ ..... : ... :.:.:::: ....... :.:: .... :.: .. : ... ::: ...... : .. ::.:.:: .... :.: ...... :::::~.~.~:: .. ~~~~~:~.~~:.:~~~~~~~~:~: .. ~.~.~.[:.: .. ~ .... :~::.~ .. ~~~~ 
Anderson-Darling Test Statistic 16.91 : 95% Bootstrap-t UCLI 0.0193 

:.:.: .. : .. ::::.:: .. : ..... ::.:: ......... :.~ .. ::.: ..... :: .. :~ .. :: ...... : ... ::.: .. :: .. ::~ .. ~~~~~~~=:~:~.r.:r.~.~~ .. :~:~.:.~~~~:~~~!.~~·~·~~I~ .. :·::··::·:··?:::?·~ .. ~·· .. :r.: ... ·.:·· ... : ... : .. ::: ..... : ....... : .. : .. :: .. :: .. :.:: .. :.:: .... :.:.:: .. :.:: .. ~: .. :.::.~:~ .. ~~.::.:.:.:.:: .. : ... ~~~: .. ~:~.~~~:~ ... ~~ .. ~~~~~~~:·.~.~.~t: .. ·: ...... ··::?··:~f~~ 
Kolmogorov-Smirnov Test Statistic, 0.438 1 95% Percentile Bootstrap UCLj 0.0186 

Data not Gamma Distributed at 5% Significance Level i· 95% Chebyshev(Mean, Sd) UCLI 0.0244 
........................................................................................................... _..................................................................................... .. ....................... ······ .. ··l······· .. ········· .... ····· .... ·········· .. · .. ····-············· .. ··· .. ·· .... ··· .. ····97:S·%···Che"t>y·sh"ev(Me·a·n·;···Sdy-·U'ciy .... · .. ······ .. <io2S5 
.......................................................... ·········· .. ····Ass·lJ"m·ln·g···"Ga·iTi"m·a·"[j·lstr·ihlition ............................ : ............................. · .. ···· .. · .. ········· .... ·· .. · .. ·· .. · .. ···· .... ·· .. ····_··· .. ··99%···chei)ys·h"ev(M·e·an~· .. Sdf"Lki ··········· .. ···ii·0'36S· 
.. _ ........................................................................................................................................................................ , ............................................... , ......................................... + ...................................................................... _ .......................................................................................................... _ ................................. . 

95% Approximate Gamma UCLI 0.0181, 

_:-_==-_:-_===~_~=_=_-:::~~::~;;~I:~;-~~~;~=_==:=-=r==::::::=F-::==-===-=-=::::;:;~~;~~~;j,;~;~~~~~~~~;;; ==:=;~~;~ 
.............................................................................................................. _ .............................. , ..................................................................... _ ............. , ................................. ..! ................................................................ _ .................................................................................................................................................................................................. . 

............................................................................................................................... , .............................................................................. ··· .. ·· .. ·· .. ·· .... ··· .. ·"Generiiii· .. Statisiics··· .. ······ ...... · ..................................................................................... -................................................................................... _ .............. _ ......... -..... .. 

............. -.............................................................................................................................................. -............. ·-...... · ...... · .... · .. ·· .. ·· .. · .... · .. · ....... 1 .. ·· .... · ............ ···· .... · .......... ·T ...... · .. · ...... · .. · .. · .... • .............. · .......... · .... ·· .. ·· .. · .. · ...... · .. · ................................................................................................................ , .......................... ] ........................................... . 

Number of Valid Samples 83 i Number of Unique Samples 63 
...... _ .. _ ....................... _ ..................................................................... _ ................. _ ..... _ ....................... _ .................................................................................................. ..1 .................................................................. _ ........................................................ _ ...... _ ..................................................... __ ................................................................. . 

..... - .... _ .................................................................................................................................................................. ·· .......... ·· .. · ...... · .... · .......... · .. ·· ........ · .......... ··· .... · .. · .... 1· ................ _ ................................... _ .............................................. -.......................... --......... - ............................................................. -..................... -........................... . 
Raw Statistics Log-transformed Statistics 

.................................................................................................................................................................................... · ........ · .......... ···· .... ·· ...... ·1·······-·· .. ··_ .............. · ...... _·,·· ..................................... _ .......................................... -................................................................................................................................ ···· .. r .......... · .... · ...... · .... · .. · ........ · 
Minimum 0.475 I Minimum of Log Data! -0.744 

...................................... _ .............. _ ...................................................... --.............................................................. ·········· .. ·····_···· .. ·• .. ·················1· .... ······· .. ···..,·· ... ············ __ ····1····························· ......•......... " ........................... _ .......................... -_._ ...•.............. -.................................. -...•. ~ .. --................ --...• -................... ~ .......... ~ ............................... . 
Maximum ,. 54.4 I Maximum of Log Datal 3.996 ............................................................................................................ _ .................................................................... ·· .. · .... ·· .............. · .............. r·· .... · ...... ·· .. · .. ·· .. ·· ........ ······i· .......................................................... -........................ _ ..................................................................... _ .................. _ .. -...................................... _ ..................................... . 

Mean 4.662 I Mean of log Data 0.66 .............................................................................. -.............................. -.............................................. _ ............................................................ 1 ....... _ ................................ ·1 .. · .. · .......... · ...... ·· ...... · ............ ·· .. · .... · .... · ........ · .. • .......... · ......................................................................................................................................... '1' .......................................... . 

Median!! 1.07! SD of log Data! 1.351 
! • 

......................................................................................................................................................................................................... -................ -1'-....................................... , .... ., ..... _ ............................................................................................................................................................................................................... 11 ... _ ................. _ ................ .. 

SD! 7.296 i ....................................................... _ ... _ ............................................. _ ...................................................................................... -.................... + ........................... -............ ]1 ............ _ ............................................................ ,. .............................................................................................................. _ ............................ L ........................................ . 
Coefficient of Variation i 1.565 I 

........................................................... _ ... _ ......................................................................................................................................................... ~ ................... - ..................... ~ ......................................................................................................................................................................................... _ ... - ............................. j .......................................... .. 

............................................................................................................. _ ..................................................................... ~.~.:~.~.:.~.~J. ................ ~:.~.~ .. ~ ... J. ................................................................................................................. _ ....................... _ ............................................................................ ...1 ........................................... . 

Lilliefors Test Statistic! 0.283 I Lilliefors Test Statistic! 0.261 
..................................................................................................................................... _ .............................................. ·· .... ·· .. ·· .. ·· ...... · .. · .... · .. ·· .. , .. · .... · .................. _· ............ 1 ............................................................................................................................................................................................................................. [! ..................... -.................. . 

Lilliefors Critical Valuel 0.09731 Lilliefors Critical Value 0.0973 
.......................................................................................................................................................... _ ...... _ ................................................................................................. , ........................... , ............................................................................................ _ .......................... _ ............... _ ................................................ L ..................................... .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

:==_~~=:=~=~=~==~=:":~~~~~~~~~~~;~~i~=i~~;I~:=:=~~=:=:=~=~~~=~=~~=~'===~~~~~i~i-=~i:~~~ 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL\ 8.751 

........................................................................................................ _ ..... _ ....... __ ................................... ; .................. _ ....................... _ ................ , ........................................... 1... ........................................................................................................................................................................................................................ , ........................................... . 
95% AdJusted-CLT UCL! 6.384 I 97.5% Chebyshev (MVUE) UCLI 10.49 

l .................................. _ ........................................................................ -........................................................................... _ ......................................................................... + ......... -......................................................... , ............................................ _._ ... _ ..................................... _ ............... -.............. _ ...................... _ .................... _ ............ .. 
Gamma Distribution Test I Data Distribution 
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...................................................... _ ......... : ........................ ; .... · .. ··· .. ·· ........ ·· .... ·· ................ ·· .... ·_· .. · .... ·· .......... · .... ·fh"eta-Sta·rr ............ · .. sj;j·3s .. ··1 .............. · ........ ··· .. ·· .. ·· ........ · ...... _ .................................................................................................................... _ ................................................................................ . 

......................... _ .................................................................................. _ ................................................ _ .................................................. _ ...... L. ....... _ ............................ j .................................. _ ...................................................................................................................................................................................................................................... .. 
nu star! 111.5 \ 

............... -................ -.............. -........................... _ .......... _ .......................................... ~ ..... ~ ........................... ······· .. ··········_··········-i·········_······_······ .......... -.... -~ .................................................. -........... -.. -....................... -..... -.. -.... --... -................. ~ ..................................................... -.......................................................... , ..................... .. 
ApproXimate Chi Square Value (.05)' 88.15 l Nonparametric Statistics 

............................... _ ........................................................................ , ...... _ .......................... _ ............................................................................. L. ................................ _ ...... { ........................................ _ ...................................................... _ ...................................................................................... _ ............................. ~ .......................................... . 
Adjusted Level of Significance! 0.04711 95% CLT UCLi 5.979 
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.. ...... _............... .... ......... Adjusted Chi Square Valuel 87.78 I 95% Jackknife UCLI 5.994 ... . .... _.. .. .................... -................................................................................................ _ ...... -........... , ........................................ T ............ · .... · .. · ................ ·· .. · .......... ······ .... ······· .... · .......... · .............................................................. -............ _ ................................................ .,.. ....................................... . 

! i 95% Standard Bootstrap UCLi 6.015 
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Kolmogorov-Smirnov Test Stati' 0.251 1 95% Percentile Bootstrap UCLj 6.051 
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General Statistics 
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Medianl 0.0062

1 
SD of log Data 0.914 

Relevant UCL Statistics 
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Lilliefors Test Statistic 0.381 I Lilliefors Test StatisticJ 0.407 
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Data not Normal at 5% Significance Level '. Data not Lognormal at 5% Significance Level 

..................................................................... _ ....................................................................................................................... _ ......................................... _ ....................... 1-............................................................ _ ..................................................................... _ ................................................................................................. - ....................... . 

..................................................................................................................................................................................................................................................... _ ............ ..1 ................................................ _ ........................................................................................................................ _ ................................................................. _ ................. . 
Assuming Normal Distribution ! Assuming Lognormal Distribution 
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Gamma Distribution Test Data Distribution 

Theta Starl 0.0219 i 
.................................................................................................. _ ....................... _ ............................................................................................ - ............................ ..!. ...................................................................................................................................................................... _ ...................................................................................... . 

nu star 141.8 I 
......................................................................................................................... _ ........................................................................ _ ........... ,J ......................................... 1... ............................................................................................................................................................................................... _ ........................................................... . 

Approximate Chi Square Value (.05)l 115.3 j Nonparametric Statistics 
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. l' 1 95% Standard Bootstrap UCL! 0.0257 ...................................................................................................................................... -............................................................................................................... + ............................................................................................................................................................... _ ..................................................... ~ .... -........................... -.... . 
Anderson-Darling Test Statisticj 16.12 ! 95% Bootstrap-t UCL I 0.0343 
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Anderson-Darling 5% Critical Value, 0.788 I 95% Hall's Bootstrap ucq 0.0581 
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Kolmogorov-Smirnov Test StatistiCi! 0.427! 95% Percentile Bootstrap UCLi 0.0265 
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T
···· .. ········· ............. _ .................................... _ ... .-.......... _ ................ _ ..................................................... _ ........................................ , ... - ................................. .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLI 0.0373 
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General Statistics 
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Number of Valid Samples 83 ! Number of Unique Samples! 47 
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0.23 SD of log Data I 2.023 

Coefficient of Variatio 2.458 ! 
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..... _ .... __ Approximate Chi Square Value (.05)! 50.91 I Nonparametric Statistics 
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Anderson-Darling 5% Critical Valuel 0.837 I 95% Hall's Bootstrap UCL! 1.548 
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Kolmogorov-Smirnov Test Statisticl 0.195! 95% Percentile Bootstrap UCLj 0.696 
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Kolmogorov-Smirnov 5% Critical Value, 0.105! 95% BeA Bootstrap UCL! 0.822 
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Result or 1/2 SDL (carbazole) 
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Maximum I 1.54 I Maximum of Log Data I 0.432 

11.~::·:.:··~~.:~~~-.:~.:~: Median 0.0051j SO of log Data 1.457 
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Coefficient of Variation 3.132 
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Assuming Normal Distribution Assuming Lognormal Distribution 

........................................ __ ................................... _ .............................................. ·····k .. sta'r""(b·ias···correctedYr··············O·:·ii"38 ········_·················6atB··do···not·fol"iow··a···O'iscern·a·ble-6"i"s-tribuiio·n· .. CcfCfS)····· .. · .... · .. ·· ..... ···· ...... .. 

----------------AjiproxTmai9-ChiSquare-v"'jj~1~~}I--~~~~~-t-----------------------Noii-jiarametric-siiitistlcs----------------------

~~~~~~-~~~~-~~~~~~~~~~~~~~~~~1~~5!1~~11~~~~~;:~~-:-~~~~~~~~~~;ii~~~i~~; 
Anderson-Darling Test Statistic 9.829 95% Bootstrap-t UCL! 0.171 

_ ............................................................................. _ ........... _ ................ , .......................... -..... _ ............ _ .... _ ................................. _ ............ ····,······· .. ············ .. ··············r···_········· ......................................................... , ................................................. _ .................................. _ .............. _ ...... -.... _ ....... ·······l······ .. ····_·················_·· .. ·· 

~-==-::~~=:~=:-~;;~~~~i~~~~~~~~~t:==~~:tj:===:~~==:~~=~==::~:::~~~!~~~l~~ig~~:~i:~ 
........................................................................................................... _ ..... -......... _ .................... _ ............................................ __ ............................. _ ................... _.+ ..... _ ........................................................................................................... _.-............................. _ ................................ ············_ .. ······ .. ····t········_···_····· .. ·-······· ......... .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL I 0.153 

I ::::~· .. :: .. ~? .. :.~:~~ .. :'· Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 0.27 

.::: .. ~~:.:::.:: .. ' ... ::::~:.:.: ... ~~ ... :::: .. ::: ... ::.: .. :.: .. :.:~: .. :: ..... ~::.~~ ...... ::::.~:~~ ... ~~~~~~~~~~~-..~ .. ~~~~: .. ~_~:~.[::::::::: .. ':.~.:.?:~~~]t=:::~===::=:=:::===::~==~==:==~=~:=~:=::=:==~-===:=_ 
95% Adjusted Gamma UCLi 0.0827 1 

:~====~==:=::=~;~;~-~==~~==~=~~:~:I=====:::==i~;i;~~;i~-!~~~i~-~~;~E=_~;~i-
·R·es·u"ii··or···1i2 .. ·sbC{ch-ro·mili"my-··· .. ··········· ........ _ ................ _ .......................................................................... _ ............ _ ........................... _ .. _. __ .......... _ ........................................................ -........................... _ ...... _._ ........ _ ..................................... -......... _ ................... -... . 

General Statistics 



· .... :;.:':.... 1" ' ..... :.'1 .. :-.: .. :.:- ':k"::"'::'j"': I ":'J ... : .... L .... ·:··>:··:···l·······:O-;··:;:-::"···:j ...... ·.,::~ .. ::c:.':.J.:./;.<:.: .. :· . 

~s.::s~ ... ~_ ..... c. •........ : .. : .. : ......•..•... : .............. ' ... -..•. : .•...... ~ .•. ;.: .•. ~ ... : ..... :. ... ·.".·.:.:...·.: .. -.·.·.:.:.·:.:.·." .. -... ·.N.-.:.:.:.·.·.u.: ... m.: .. · .... ·.·.b.·.· .. :·:.e .. ·.·.·.r.:·.··.· .. o.·.··.:.f.·.·.:.·.v.:.: .. '.-.a.·.·.· .. I .. i.-.~.·.:.::...:.:.s.·.· ... -.a .. -.·.·.m.:.~.· .... p .. · ... 1.· .. e .. · ... s.-... r ..... "~~81~:;;~~ r~·······;~:~·:?··· . ... ~~~"s ·~·~~~ber:~f~j~i"qU~':s~~;:i~;:(·7:5/·"L: 
........... _ .... ______ .. _ .... .1._ .......... _ .............. __ .. _ ..... _ ...... _ ......... _._ ..................... _ ..... _ .... _ .. _ .......... ~ ..... _._ ...................... _ .............. _ ..... _ ........ _ .................................... 1 .......................... _ ............... . 

~::~ ... :::~:::.~ .... ~.::.:.: ... :: .... ::.::.:.:.:.:~: .. :.:: .. : .... :: ... :.:~ ..... :.-.:.:.: .. :::: ... :::.::.: .. :: .. ::::.:.: ..... :.:.::-..:::.: .... : .. :: ... :.:.::::: .. ::: .... :· .. ~: .. :~.i:~~~·~~:'l[·::·::::·:·:~~·:~:?·::·:::·:L:.:: .. : .. "..: .. : ......................... :-.~.~.~.:.:~: ... : .. : ..... -.:::~.:.:: ... :.: .. : .. : ... ~.::.:::::.: .... : .. :.:: .. :~ .... :.:~:~.~ .. ~~.~~.:.~~::~.~:~ ... ~.~~~:[: ...... :: .. ::~:.:~:~.~ ... :. 
. Maximum 136 ! Maximum of Log Data! 4.913 

........................................................................................................................................................................................................ - ................. !... ....................................... + ................................................................................................. _ .................................................................................................................. 1 ...................... -................ . 
Meanl 16.08 I Mean of log Datal 2.58 

~~==~~==~=:-~==:===:~~~=::=:==:===~El~I]!:::=:=~=~~:=-==-:=:=:~=~====:=:=:=====~jl;====~-Coefficient of Variation 1 0.977 
...................................... -~ ................ _ .............................................................................................................. _ ....................................... .1. .................... -................ 1... ........................................................................................................................................................... _ .................................................. "1"" ........................................ . 

........................................................................................................ _ ....................... "'" .......................................... ~.~:.~.~.:.=~L .............. ~.:.~.~~ .... L ................................................................................................................................................................................................................. ..J. ........................................ . 

Normal Distribution Test Lognormal Distribution Test 

... :::.:::~.~.~.~: .. :~:::: .... ::: .. :.:::::~.:-.-..~~ .... :: .. : ..... : .. :.~:.: .. : .. :: ... :::::.: .. :::.: .. : ..... :.:.:.::.: ... ::·.::~~·~:~:~~t.~·~~::!~~~·:~~~~~~:~.i~111.·: .. ·: .. ··:::::·.~.:.~.:? .... l~:::· .. :::::::::~~-.:.~-.·.::·.~::·:::~·:.:.~: ... : .. :.~~ .. ~:.:: .. :.: .. :::.: .... :". .. :: .. :.~ ... :~:::: .... ::~.::::::·::.~~!:~~:~:~~~~~.:!.~~~::~~~t:~~~~~ll·:· .. ·:· .... : ..... ?:::~~~~: 
Lilliefors Critical Value 0.0973, Lilliefors Critical Value 0.0973 

........................................................................................................................................................... _ ........................................ - .......... ..!. ......................................... , .......................... ~ ........................................................................................................................................................................................................................................... . 
Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

..... _ ............................................................................................................................................................................................................................................... ····· .. ··· .. ·····r·········· .... · ........ ············ .. ··· .. ···· .................................................................................................................................................................................................................. . 

............ _ ........................................................................................................................................................................................... -......................................................... {. ... _._ ......................................................................................................... _._ ......................................................................................................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 

::~:~=-:~=~==:~~;~~~~~~ji~~~~:~~~;~f:~===~::===~=~7~~~~~i~~1i~~r::::~~-:: 
:=:~:::~==:=~~-~==::~::~=:=::=:~~~~~~:~u~L[=:~~~=:l:==-===:::===::=~~~~~~~~~~~l~~~~~~?L :=:~~!~:::_ 
............................... _ ........................................................................... -............ _ ................ _ ................................................................ _ ................ _ .......................... ····l'~· .. ····· .. ······ .. ············ .... ··· .. ····· .... ······· ......................................................... -...... -..... _ ................. _ ..................................................................................................... . 

Gamma Distribution Test Data Distribution 

:::=~:-~:=-~=~=~:::~~=~:-::::=====~=~~~~~l=:=H;~[=:=:=:::=-==~~::====::=~=~====:=:== nustar 431.1 ! 
........................................................................................................................................... --........................................................................ , ......................................... ..J .................................................................................................. -.... _ ........... _ .............. _ ..... _ ................................................. _ .............................................. _ ............. . 

Approximate Chi Square Value (.05)1 384 I Nonparametric Statistics 

........ :: .. :.::.::::: ... : .. : .... :: ... :~: .... ~:: .... ~-.~ .. ~::.::: .... ~~:·:.~:.·:··:·:~-.:".·::~~! .. ~·~~~~~~-.~~:~·I .... ~~:.~:~~-.~i:~~~.~~~·l·:··::···:··:-.::.?:··~~~:~·[:··::~·.:: .. ~:::.:: .... -.: ....... ~ .. : .... -..::: .. :~.::.~:: .. ::: ........ -.: .... ::~ ... :: .. :~~.~:.~ .. :~~ .. : ....... ~:::.: ... :.~ .. -..::: ... :: ..... :: .. :.~~~:~ .. :~~! ... ~:~.~I .. · .. ::~ .. ~~~:~~~.:··:.·.· 
Adjusted Chi Square Value 383.2 ! 95% Jackknife UCL/ 18.94 

..................... _ .................................................................................... _ ..... _ .................................................................. · .. ·· .... ······· .. ·· .. ···· .. ···T .. _············ .. ···· .. ··············T .. ·· .. ·· .. ·· .. ······_·_·_· .... ············· .. ··· .. ····· ..................................................................................................................... ·················· .. · .. ············· .. ··T· .. ············ .. · .... -................ . 
Anderson-Darling Test Statistici 2.059 i 95% Bootstrap-t UCL! 21.55 

............................................................................................................................. _ ............................................................................................ ··········· .. ··· .. · .. ·_ .. ···· .. ·· .. ·· .. 1······· .. ········ .. ·_ .. · ..................................................................................................................................................................................... ············ .. ··1················ .. ······ .. ············· ... . 
Anderson-Darling 5% Critical Value 0.76 95% Hall's Bootstrap UCL 31.63 

....................................................................................................................................................................................................................................... ·······························1· .. ············ .. ······· .......................................... - ......................................................................................... _ .............................................................. , .......................................... . 
Kolmogorov-Smirnov Test Statistic I 0.113 95% Percentile Bootstrap UCLI 19.12 

......................................... _ ................................................ -................................................... ,.-.... _ ........................................................ -.............. _ ...................•.... ········_··_··i .. ··-· .. ····· .. ······_········· .. ·_········ ............. _ ..................................................................... _ ...... _ ...... _ .... _ .. __ ..... - ........... _-................ - ................... ~ .............................. -........... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.099! 95% BCA Bootstrap UCLI 20.49 

1····::~·::~~~:~~:~::·:··· .. • I! 97.5% Chebyshev(Mean, Sd) UCL 26.84 
! , 

ll:::·~.·::::~~.~.:~~.:··.:.::: 95% Approximate Gamma UCL! 18.05 I 
........................................................................................................ __ ............................................................................................................. L. ........................... _ .. _.). ........................................................................................................................................................................................................................ 1" ........................................ . 

95% Adjusted Gamma UCL] 18.09 I 

~~:~~~=~~~~:~~~~~=:~;~~~T~~~~_~~-~~~=:~~~~~~~-=~~l~~~==~=~_~~~~~=~~~=~~~-:=~===~~=~~~i~~;~~J~;~~~=: 
·R·es·u·'i-or·1/2···siiC(c·h"rys·e·ne)·· .. ·· .. ············· ....................................................................................................................................................................... __ ............................................................................................................................................................................................ _ ................ . 

General Statistics 
...................... _ .................................................................................................................................. --.............................................................. , .............. _ ... _ .......... ·······T······················ .. ···············•··••··• ................................. _ ..........•. _ .................................................................................................................... ; .......................................... .. 

Number of Valid Samples I 83 \ Number of Unique Samples'I' 82 
........ _ .. _ ........ _ ................................ _ .... __ .......... _ ................... _. __ ............................................. _ .. _ ....................... _ ............. _ ........ _ ................ _l .. _ ...... _ ...... _ ........................ ~ ... _ ......................... _ ... _~ ... _ .... _ ............................................................................................................................ ,." ......................................................... _ .... " ................... .. 

.......................... _ ................................... ········ .. ·········· .. ······· .. ·········R·aw···Statls"i"i"cs ........................................................ ······ .. ··················· .. ······ .. · .. ··r····· .. ···················_···· .. ··· __ ··· .. ··· .. ······ .. ···········"Lo"ii:tra·n·sfo·rnl"e·cfStatl·stlcs······ .... ················· .. ·· ................................................. . 

...................... _ ...................................................... _ ................................ __ .......................................................................................................................................... : ............................ -................................ - ........................................................................................................................................................ ,.. ........................................ . 
Minimum I 0.0042! Minimum of Log Data i -5.47 

................................. _ ..... - .............. -..... _ ................ _ ... _ ...................... -.-..... --... -.~ .......... -.-..... -................ -.. -.. .............. - ................ _._ ...... ! ......... ............... -................ ~ ............. -...... -....... -.. _._ ...... _._ ............ _ ... _ ............. _ ... _ ... _ ........ _ ............................. -... _ ................................... -.......... _· .. _ .... ·-·· .... ·· .. ·-··· .. -.. ··i··_··· .. ····· .. _··········-.... · ......... . 

Maximum! 4.87' Maximum of Log Data! 1.583 



L .. j~~~;~--' .. ~.~.:~~.; ___ ~:_,.J·.··· .. ·'1;JL1_Li-_ .. G ___ ;J~ ... ~~,~~"_.:..,._J··· ··.··/:,',··.·:~j2Li~,id:,_~~2.~:_: .... ,~ .. ~E.,~ .. ::_L.:~~L.i2·· ··.·.:::·:·.·.~:L~··· •. : .... ".ilL~~J~~:L 

:=-=~=-=~==-:::: =::===-=--==::~===:=~~~-~t=:~~~I==:===:~~===::=~=-==~--~:=~:::=-=:~~~~~~~~~~~i==i~k 
SOl 0.836 I i ........... , ............. " .. , .... , .. , ...... , ................ ,,", .. , .... ' .... '" .......... , , ........ " .... , .. , .... , ........ Coeffi'cle'nt .. oi'\/'a'riation j ........ " .. · .. "2jj44' .. "!· .. ,"" ........ """ ..... ,,, ........... ,,,........ .. .................. " .... " .... ", ........ ,"''' ............ , .... ' ........................... , ...... , .. : ..... _ ............. " .......... , .... .. 

.. , .......... , ..................... , ........................ " ...... , ........ ,."" ..... , .. , ............ " .. · .................. , .......... "· .... ,, ........ · .... , .. · ...... '81<9W'n955'1' .... '''' .... ''':i~679·'''1'' .. ·'' .... ''' ...................... '' .. · ................ · ...... '' .. '' .. " ... , ............ " ..... , ...... , .......... , .. , ............... " .... " ................ "' ................. "" .. " .... "" ...... ", .... jl .......... , .. " ...... · .. · .. · .. , ...... , .... , 

.. ~_ •....• _ .•••••.•.•••.•..••.•...•...•......•..• _ .•.•• .•.•.•...•..•..................•.......•....••..•...••.•..•••.• _._ •••• _~ •••.••• _ ......................... _._ ....•....•.•....• ~ ........................ _ •..• ! ..•...•... .•..•. _ .. __ .•..•..•.•..•.••.•• 1 ..................................................................................................... __ ............ _ ........ __ ..... _ .................... _ .......................... _,._ ............... _ ................. .... ~ ....... _ ......... _ .... _.y ..... _. 

Relevant UCL Statistics 
"""''''''''-''''-'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''NormaCDI!iiilbuii·o'n"'Tesi"·"·"·"''''''''''''''''''''''''''·''·''·''''''''''''·'''', .. ""·""·""""'f'·"'''·"· .... " .... '''''''' .. '''''''--,,· .... '''' .. '''''''·''''·,,LognormaT'Dls·tri't:;ution""Te'5i""·"""""""""""""""""""""""""""", .. " .. ".",,.,, 

. Lilliefors Critical Valuel 0.09731 Lilliefors Critical valu~J 0.0973 

""""·""·"""""""'''·''''··'''''·''''''6ata'''n'ot·'r:~j'ormaTai''5%"'S'ign'iii'ca'n'c'e"'['eve("""""'"'''''''''''''''''''''''''' """""''''''''''''''''''''''''''''j)'a'ta''''noi''Lo'iinorma'j'''at'''S'o/~'''s'i'iin'i'fiCfj'n'ce"Lev9i" .. """"" .. ,,""."',, .. """"""'" 

"""·"""""""""""·"""_··""''''''''''''''''·'''''''''''·''''''Gamma·''6IsiribiiilOn'''Tesi'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-''''''''''''''"""" """"-,,,,,,,,,,,,,,,,,,,,,.,,,, .. ,,-,,,,,,,,,,.,,,-,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,.,,,.Data''Dlstrlbu''iio'n''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''"""'"'''''''''''''''''''''''' 

Theta Star 1.142 
".".""'''_''''''''''''".''''''''''''''"." ...... '''' •• "".,,'''',,.'''''''' .. '' ... ,,''''."'''''"''''''_" .... '''''' .. _'''''''', .. " ... ' .. '' ... " .. ,''"''''"'',,'''''_,, .. ,,,, ... _''''""""'" "." .. "", .. """"""""""",,,,, 1.".""",,,.,,,,.,, ... ,, .... ,,,,,, .. ,,, .. ,,,,,,.,,,,,,,,-,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,,.,,_."""" .• ""' .... " .. '_""""'''' .. ".'''''.'''',, .... ,,'' ... '' .. ,,'''''''''''''', .. ''''." .. """ .. ,_ ... ",,, ... ,,,,, .. ,,,,,,.,,,,,,,,,,,,,, ... ,, 

nu star 59.42 j 
:=-=~:=:::::==:=:=~?£~~~:~~~:~~~~~~~I~~r::=-~~~7======~-=~=:=:~:==~~~~~~~=~~~~~:~=:=:::=::::::==::=: 
---"---------------~~j~~~~~~~~~~~~~I----4~:~:r---------------------------95%~~~~~~-~~~1----~:::T 
:~:'~:.~,:'~::,~~::,~,:~',:,~:,:::::::~~,'::::~ .. :,,:::::~:~~:'::'=~:':~',,~,,':'::::.:~"~:~-.:'''''::,,:::' .. ~.:~::~,,~::,,~:,,:~::':~,,:,',,~""'~~"":,:::::::::':,,::,,:,: .. ,,:,,:1::,::,,::"":~::::'~:':,:,,'::"':,:,':,f::'::,":,,:,~~"'":~''''':":-~,:":,,:,,~:.,,.:::''''~:.~'::,,:,:'''''~::,,:::,.::',,""::~'~·~~·~:~~~:~:~r.~':,~:~:~~~~~~~"~:~~~:l:::,,,,:"~=·:?,,::~'~~,,~: 

Anderson-Darling Test Statistic 3.941 I 95% Bootstrap-t UCL 0.617 
""""".""""-"""""",,,,,,,.,,.,,.,,.,,,.,,,,,, .. ,,,,,,.,,-,,,,,,.,,,,,,,.,,,,,,,,.",,,,,,,,,,,,,,,,.,,,,,,,.,,.,,,,,,,,.,,,,,,,.,,,,.,,., .. , .. ,,,,,,,,-,,,,, ... ,,,,,.,,, .. -"-"",, .. ,., ..... -,_ ...... """"""""''''', .. "i-'', .. "".""." .. ,,'''',,.,,'''''''''', .. , ..... ,,'', .. , .. """""."""" .. , .. """",,,,,.,, .. ,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,,,,,.,,,,_."'"'·'''''''''_·'''''''''''''''''''''''''''''·''''''''1'''''''''''''''''''''''''''''''''''''''.". 

Anderson-Darling 5% Critical Valuel 0.851 I 95% Hall's Bootstrap UCL 0.604 
"·""""·"""""·"""""·"·""""·"·"""""""""""""·"""'''''''kolmo~io'rov:smi'rii'ov"Test"·siaii's'ticr·"""·"·6':'2'63"'r"" .. ", ... ,,,.,,,,.,,, .. ,, .. ,,,,,,,,,,,.,,,,,,,,,,,,,,,,,.,,,,,,,,,, ... ,,,,,,,,,, ... ,,,,,,,,'95%'·perce'iitiTe"'sootstra·p"'U'cCT"""""""·cLs'j''''''·'' 
""""" .. """"".".".".",,,.,,,,,,,,,,,,,,, .• ,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,.,,,,,,,,,,, ••• "'''"'''"''" ... ",,'',.,,,, ... ''' .. ''''' ... ,,''''' .... '''''''''',,'',,-'''''' .. '' .... ,,'''-"""""""''''''''''''-'''''''''''''''''''''''''''''T''''''''''''''''''''''''''''''''''''''''''"""'.'''''''''''''''''''''''''''''''''''''''''.''''''''''''''''''''''''''''''''''''''''''''''''''""""··""""'"''''''''''''''''''''''''·''''·''''''''''''·'''''''''''''T''·'''''''''''''''''".".".".""."". 

Kolmogorov-Smirnov 5% Critical Valuel 0.106 ! 95% BeA Bootstrap UCLI 0.607 

=:~==:~~~~~i~~~~~~~!~~u~~~~~~~~~~~~C=::=F==::===~=::=:::=~i!~~~~~~~~i~~~;i~~g~F=~;~~= 
"",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,.,,,,,,,,.,,,,,,,,,, .. ,,"""''''''''''''''.''''''''''''''''''''''''''''''''''''''''.''''''''''''''''''''.''''''''''''''''"""" .. "J·",,····,,·,,""""""""""""'T"""' .. '··,,""""'''''',·,,''''''''""""" .. """""" .. "" .. ",, .. ,, .... ,,""" .. ,,"""""-""",",,',,"",,",,'"''''''''''."""'"''.'''''''''''''''' ... ''''''.'''.'''''''.'''''''.'''' .• '~''''.'''''''''''''''''''"""""'''''''''. 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL! 1.322 

=~===:===--===:==~~==~~~di.~~~~~~~~~:~~ '-----~~~~:F:=:::==:==::=:==:=:=:::==-~::~-:=:::~=:~~==:=r-==:==: 
I I 

'R'es'u'i'i"or"1i2"S6C'(coha .. ii)""·"-·""·,,",, .... , .. ,,"', .. ,,'"''''""""""""""'-""-"""".,,.,,,,.,,""."'"''''' """"'"'''-''''.''''''''''''' ,,,,,,,,,,,,,,,,_.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .. ,,,,,,,,,,,,, .. ,,,, .. ,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,"""."".'.""'''''''''''"''''''''''''''''" .... ''"'',,''-,,''''''''.,,'''.,'',,.,,.,,'''' .. ""."",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .. ,,,,,,,,,,,,,,,,,,,,,,.,,.,, 

. Minimum I 0.0125
1 

Minimum of Log Data I -4.382 

"", .... """'.""""" .. """" ... ,,"",, .. ,,''''''''''''',,'',,'''''''', .. ,,'',,,,'''',, ... " .. ""'"."" .. ",,.,,""""""''''''', .... ,''''''''''''.,.,,'''',,'''',,'''''''', .. --''''""""'"''''''''!'''''''''''''''''''''''''''''''·''''''''''T''''''''''''''''''·''''''·'''''''''"",,,,,,,,,,, .. ,,,,.,, .. , .. ,,, .. ,,,,,,,,,,,,, •• ,,,,,,,,,,,,, .• ,,,,,.,,,,,,,,,.,,, .. ,,,,,,""""""""""""""""'''''''''''''''''''' •• ''''''.-'-''''''''''''''''''''~''''''''''''''.""""".,, .... ,,"""", 

Mean! 3.705 i Mean of log Data! 1.069 
...................................... -.. -.................. _ ............. _. __ ............ __ . __ .... -... -.............................................................................. -_ .. _ .. _ .... _. __ J_. ____ .............. _ .. _ ........... J ..................... __ ............................... -.. -........................................... _ ................................... y_ ............................ _ ...... - ........ - .. ............................ ~ ......... _ .... _ .............. _y ........ . 

Median I 3.49 I SO of log Data 1 0.946 
I l ! 

Coefficient of Variation I 0.607 i ! 
""."""""",_ .. "".""",,,,, .. ,,,.,,,,,,,, ... ,,,,,,,, ... ,,.,,,,.,,,,,,.,,.,,.-.. ,.,," """-.. "" .. """" ... ""."."", .. " .. ""." ... """,."""", .. " ... "."",,,,,,,,""""""""'· .. l"""""··"·""""''''''''''''''''''''~''''''''''''·'''''' "",,,,,,,-,,,,,,,,,,,,,,, .. ,,,,,.,,,,.,,,,,,,,.,, .. ,,,,,,.,,,,.,,,,,,,,.,., .. ,., .. ,,.,,-"'"""".""."."" .. '"".,." .... "",.""""." .......... "",,"",,.,,,,.,,,,. "" ... "",1.."""""""""""",." 

Skewness I 2.18 I ! 



Relevant UCL Statistics 
............................................................. _ ... _ ... _ ..... ·····N·orm·al"""Di·sir"i"iJuti·c)'n···Test·-··························· .. _-_····_ .. ·· .. _······_ .... ·············· .. ··T···-_ ....................................................... ········ .. Togn·ormaf·blstii .. f)·utioii-·T·s·st········ .. ···· ...................................................... _ .... -. 
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Maximum! 0.821 i Maximum of Log Datal' -0.197 ................................................................. __ ........................................................................................................ -............. ~ .... -.............. + ........................... -........ ~ ...................................... _ .................................................................................................................................................... _ ................................................................ .. 
.......................................................... ~ ................... --................. _ ........................................................ -................. -.. ~ .. =~.~J ............... ~.~~.~?~L ...................................................................................................................................................... ~=:.~ ... ~~.~.~.~ ... ~.~.~~~ ........... ~~.:.~.~~ ........ .. 

Medianl 0.00711 SD of log Datal 1.133 

~~~~-~=;~~~=~=~_~~~~~~_~:=~:~~~3i~~;]f_iiiII~~~~~~~~::~:;~_~~-~==~~~~:~~~=-~=~~~=~~~f~~~~~~ 
Relevant UCL Statistics 

=:~~:-~~=~=:~~=~:=-~=~===1~;!;;~~i~~~;=~~~;~I==:=======!:=~~===:~~~~~;~=~i~~;i~~=i~!~ 
Lilliefors Critical Value 0.09731 Lilliefors Critical Value! 0.0973 ........................................................ -............................................ -................................ -..................................... ~ .... _......................... · ..... ·_ ..... ·.·_ .. _ ... · ........ t .... ·_ ... · ........... · ............. · ............................................................................ _ ................ -.................................... _ ....................................................... t ......................................... .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
............................... _ ............................................. -.......... -..... -.... __ ..... _ ............................ _ .................. _ .............................................. -........ -...... L ... --...................................................................................................................................................................................................................................... . 

I 
.................................. _ .............................. _ ............. __ ............... _ ......................................................................................... -_ ...................................... _ ................ )1 ....................................................... _ ............................................... __ .............................................................................................................................. __ ............ . 

Assuming Normal Distribution , Assuming Lognormal Distribution 
.......................................................................................................................................................... _ ................ -· .......... ······ .. · .......... ···· .. _, .. ·· ........ ·· .. ·· ...................... ··1 .............................................................. -.................................................................................................................. -................................. _ .............. __ ............. . 

95% Student's-t UCLI 0.05741 95% H-UCL! 0.0351 
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....................................................................................................................................... _ .. _ .. -.................. ; ........................... _ .................................................... , ......................... ~ ....................................................................................................... _ .................................................... _ .............. _ .... + ...................................... .. 

95% Modlfied-t UCL! 0.05871 99% Chebyshev (MVUE) UCL, 0.0653 
........................... _ ............................................. _ ................................................................................................................... _._ ......... L. ....................................... ~ ..... _ ............................................................................................................... _ ......................................................... _ •• __ ... _ .............. J ................ _....................... . 
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Theta Staq 0.06361 .................................... .. ............. -........... -................... -............................................................... ....... -.···· .. ·r;·u .. s·ta·r1 .. ···········g·s:·S·s·······l··········................. ............................................................................ _ .......................... _ ............................................................................................. . 
...................................... ................. _ ... --......... _ ................................................................................. _ ...... _ ..... _._ ................. + ........................................ ~ ................... -... -.................. _ ................. , .......................... -................... -.. -......... _ ..... -......................................................................... _ ...... _ .. -_ ....................... -.... _ .... . 

Approximate Chi Square Value (.05)! 76.76 ! Nonparametric Statistics 
.... -....................................................... -._ ..... -.. -......................... -_ .•...•.... , ............................................................. -..•....... -............. .1 .......... · .. -.. ·······_·· .. •· .. ·· .. 1'····· .. · .. · .. ·····-············ .. ·· ......................................... -.... -... -................... -.............. --... -............. -................. ,-... _ ........................................ , ....................................... . 

Adjusted Level of Significance 0.0471 95% CL T UCL! 0.0572 
•. , ........................................................................................... _ ............................................................... _ .............. _ ....................... _ .• __ ._ .•.•.. _ ................ ~ ............................................................................................................................ _ .... _ ......................... _ ...•.•.. _ .••••.•••..• _ ...•••..••••.•••• _ ••.. 1 ..... _ .................................. _. 

Adjusted Chi Square Valu 76.42 I 95% Jackknife UCL! 0.0574 
-....................................................... _ ............................................................... _ ..................... -.............................................. -................. ···················· .. ·····················1··········· .................................................... -.......... -.-.......... -....................... _ ......................... _ ... _ ............................•....•.... _ ......... ,......... .. ............................. -......... . i 95% Standard Bootstrap UCLI 0.0568 
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Anderson-Darling Test Statistic ·13.02 95% Bootstrap-t UCL 0.104 
............................................................. -............................................................................................................ _ .. ·······•······· .. ··········-···········1··············· ............................................................... _ ........ -..... _ ...................................................... -...................... ,_ ................................................................................................................ . 

Anderson-Darling 5% Critical Value 0.808 95% Hall's Bootstrap UCL 0.15 
.................................... -... -............... -........ ····· .. ····· .. -.. ·K"olmo{l"o·rov=·sm"ir·nov .. Test .. statisiicr .............. 0.378 .............. _ .... -................... _ ............ -., ...... ······ .. ···············-·95%···P·s·rcentfie···Bootstiip"LicL ···· .... · .. ··-···O:·OSf3"9 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.155 

:~:~~~~--~:=~~-~:~~~~~~~:~~~!~~~~~~=~!~~~~~~~~~~~~~=~_~~~=~=~~~~-~~~~~~~=ll:~~-~~~ 
Potential UCL to Use j Use 97.5% Chebyshev (Mean, Sd) UCL 0.111 
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General Statistics 
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===~~=:~~==~:=~~=====c==:~y~I-~~i~~jJ====:=~:~:==~~==~~~~~;~~==i·ii~= 
Maximum 0.0205! Maximum of Log Dataj -3.887 

..................................................... , ..... -......... , .............................................................................................................. _ ......... ·· .... ·· .. ,········ .. ········· .. ·· .. ·· .. ·_······· .. 1·· .. ······ ................................................................................ , ................................................................................................................................................................. . 
Mean!9.9705E-4 Mean of log Data -8.475 

===:===~===:::=:=:=:~==-:=:=======Iitf==~~;;I=~~~=====-========:==:=:::=~~:~=~~~===E?== Coefficient of Variation 3.053 I I 
................................................................................................................................ _ ........................................... _ .................. ········ .. ·· .... 1······ .... ··· .... · .. ····· .... ··· .. ··· .. · ........ ···· ....................................................................... -................................................................................................................................. ··r·· .. ················· .... ················· 

Skewness 5.171 I 
.......................................................................................................... _ ................................................................................................................................................... ..1 ...... _ ............................................................................................................................... _ .. _ ....... _ ................ _ ........................................ _ ................................... _ .. .. 

Relevant UCL Statistics 
..................... _ .............................................. ·· .... ·· .... Normai""Dls·tri"butio·n· .. Tesi· ...... ················ .. ········ .. · .... ·· .. ·· .. ····· .. ··· .. ····· .. ···· .. ····T··_·· .. ··· .......................................................... · .. "Lognorm·aT-6"fs·tri"blitfon···Test·········· .. ···· .. ····· .............................................. . 

Lilliefors Critical Valuej 0.0973] Lilliefors Critical Value! 0.0973 
........................................................................................................................................................................................ _ ................................................................................................................................................ _ .............................................................................................................................. .J ........................................ . 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
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Gamma Distribution Test ! Data Distribution 
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Theta Starl 0.00241 

........................................................................................................................................................ _ ......................... _.-......... _ ...... ··· .. ; .. · .. ····· .... · .... ·· .. ··· ........ ··· .. ····1 .. ·,·· .. · .... ····· .... · ............................................................................................................................... - .... - ........ - .............................................................. -................ .. 
Approximate Chi Square Value (.05)1 50.17 1 Nonparametric Statistics 

.................................................................... _ ................................ _ .................................... · .... -···· ...... ·· ... ···· .. ···.---· .. ···.··· .. ··l······ .... ···· .................. -.... + ........................................................................................................................................ __ .... - .......... _., ................................................................... - ..... . 

Adjusted Level of Significance! 0.0471! 95% CL T UCL I 0.0015 
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I 1 95% Standard Bootstrap UCLl 0.0015 
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Kolmogorov-Smirnov 5% Critical Value! 0.105 i 95% BCA Bootstrap UCLI 0.0018 

::~==========~===~=~~~==:::~~:=~~J~~~=~]==:-~::-::==_=:=:~~~~1;~~}~~~~~T.~ZE~=H~~ Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.0043 
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General Statistics 

Relevant UCL Statistics 
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Lilliefors Critical Value 0.0973j Lilliefors Critical Valuej 0.0973 
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Gamma Distribution Test i Data Distribution 
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nu star 129 
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Approximate Chi Square Value (.05)1 103.7 . Nonparametric Statistics 
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• I I 

Anderson-Darling Test Statistic~ 15.92 1 95% Bootstrap-t UCL! 0.0837 
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_ .... _-.... _ ... " ............. -................ _ .. _ ...................... _ .... _. __ .................................................... -........................ _ ............... _ .... --_ ..... _ ... J .................................... _ ..... j .... " ................ _-" .. " .... -........ -.. " .................... _ .. _ ........ "." ......... " .. " .................................................. _ ................................... " ........................... J" ..... _.-._ .... "_.,, .... _ ....... .. 
Kolmogorov-Smirnov Test Statisticl 0.421, 95% Percentile Bootstrap UCLj 0.0691 
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Kolmogorov-Smirnov 5% Critical Valuej 0.102 1 95% BCA Bootstrap UCLj 0.074 
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Data not Gamma Distributed at 5% Significance Level; 95% Chebyshev(Mean, Sd) UCL! 0.0967 

.............................................. " .................. - ............................................................................................................................ -... .. ...... 1 .. ·--.. _ .. ·............ .. ............ _ ............................................................................ __ .................................................................... ~ ........................................... . ...... · .. · ........ T· .......... · i 97.5% Chebyshev(Mean, Sd) UCL i 0.118 

............................................................................................................. _ ....................................................... " ................................. -................. , ...................... _ .......... _ ..... ,............................... .. ........................... , .......... -................................................................................. _ ... _ ............................................... _ .... + .... _ .................................. . 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.159 
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95% Approximate Gamma UCLI 0.0597! 1 
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0967 
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Coefficient of Variation 4.216 
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Relevant UCL Statistics 

.. : .. :~:.: ..... ~~:::~:.~ ... :: ... ~ .. ~~~~: .. :.: ... : ........... :: .. :: ... :: .. ·~~~~~T:~~~~:r.~~~~~:~:~:::!~~E .. : ..... ~::· .. ~:·: ........ :.:: .. ·:::·1·::::·: .. :::·:·::·::: ...... ~~:·:: ... : ..... ·1.: .. :::.: .. :.::: ..... ~: ... ::::.: .. : ... :::.:.:::: .. : ... :.:.::: .. :~:~.::: .... ~~~.~~ .. ~ .. ~~~! .. :~~~~~~~~~~~:::~~:~~ ........ ::: .. :::::~::~ .. :.::::.:~~ .. ::.~~:~ ... ::: .. ~ .. : ... :.:::. 
Lilliefors Test Statistic 0.424 Lilliefors Test Statistic I 0.34 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

:::~~=~~::==:===~;;;;~;;:=;;~;;~;:~=~=~::==:=::::=:I:==--::-=-~=:=::::;;~;~~~;;~;;~::=:=:=:-::-=~:=::= 

=:==_::===~~~~~~E~l~~~~~=~===-~-~=~~:=:~=======~=-=~~i~~;~;~~E=;; 95% Adjusted-CLT UCLI 0.00431 97.5% Chebyshev (MVUE) UCLI 0.0019 

................................................................................................................................................................................................................ -...................................................... l. ..................................................................................................................................................... _ ............................................................................................................. . 
Gamma Distribution Test I Data Distribution . 

. :.::.: .. :::.:.: .. ::: ... : .. : .. ::: .. : .... :.: .. : .. '::.::.: .. ~ ....... :.: ....... :.::: .. ::~ ... :~ .. :: .. :::::: .. :: ... :::: ..... : .. :: .... :.:·.~~ .. ~~~:~ .. ~.~~~~::.~~~~~~~~~~·I~:·~ .... ·.~~?~~·~~~:I: .. :~ .. ·:.:: ..... :: .. : .. :: ... ·~~~:·:~ .. ~: .. ~~~:·~~:~~~~: .. ~·, .. ?.i~ .. ~~~~~~~~~::~!.~~~i:~~~~~:~::.~·?:::~·~~:·~~:~~:: .. :·~:.~ .. ::: .. ~.:: 
Theta Star 0.00541 

............................................................. _ ...................................................................................... ~ ............................................................. '1" ........................................ , .......................................................... - ......... _ ..................................................................... _ ................ , ........................................................... _ .................... _.-.. _ ...... .. 
nu staq 60.65 ! .......................................................................... -................................ -.................................................................... -......... -..................... t .. · ........................................ ·"' .. · ...... · .. · .... · ................................................................................. _ ................ _ ............ -........................................... _ ................................................................................ .. 

Approximate Chi Square Value (.05) 43.74 I Nonparametric Statistics 
................................... _ .......................... " ............................................. _ ............................................................................................. · ............ ,· ...... · .............. · .. ·· .... · ........ ·1· .............. ·_ .... _ .... _ .................................................................................... __ ._ .............. _· .. · .... · ............ · ........ · .......................... · .............. ·-T ......................................... .. 

Adjusted Level of Significancel 0.0471 95% CLT UCLI 0.0035 
....................................... " ....................... _ .......................................................................... _ ..................................................... " ................ 11 ................................................. " ................................................ _ ............................. , ..................... _ ...... - .................................................................................................... 11 ...................................... .. 

Adjusted Chi Square Value 43.48 I 95% Jackknife UCL, 0.0035 

tl .. ::.::~ .. :~ .. ~~~~ .. ~~ Anderson-Darling Test Statistic I 15.84 ! 95% Bootstrap-t UCL 0.0080 ........................................................................... ~ .............................................................. _ .......... _ ............................................. " ........ _ ..... 11 ................................. _ .... ..1 .................. , ... "" ............................................................................................................... · ........ ·· ...... ·_ .......... · .. " .... · .. · ........ " ...... · ............ · .... · .... 1 .............. " .......................... . 
Anderson-Darling 5% Critical Value 0.849 J' 95% Hall's Bootstrap UCLj 0.0090 

............................................................................................. _ ........................................................... " ................................................. _ ............................... -.. _....... .. ..................................................... - .................. , ........................................................... -.............. " ..... " .............................. " ....................... J.-.. " ....... -........................ .. 
Kolmogorov-Smirnov Test Statistic! 0.343 I 95% Percentile Bootstrap UCL} 0.0036 

........................................................................................................ _ ...... __ ............. , ............................................. _ ....... -................... · ............ 1 .... · ...................................... ~ .... · .. ·" ............ · .............. · ............................ -......................................................... - ... _ ......................................... _....................................... .. ............ -...................... .. 
Kolmogorov-Smirnov 5% Critical Value 0.106 i 95% BCA Bootstrap UCL, 0.0047 

............................... " ... _ .. _ ............. _ ................ _ .... _ ................................................................................................................................. _ .... , ........................................... , ............................................................................................................................................. · ...... · .. · .... · ........ · ........ · ...... _ ...... _· ...... · .. · ............ ·"'1 .... ·_ .................................. . 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL, 0.0060 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL/ 0.0112 
..................................................................... -.. _ ... _ ............................. -............................ - .... - .... ~ ......................................................... ·1 ........ · .................................. ·: .......... ··· .... _ ........ _ .... · .... · .................................................................................................. _ ..... --.-............................................................... ~ ................... "' .. -............... .. 

95% Approximate Gamma UCL 0.0027
1 

I ........................ _ ..................................................................................................................... _ .... -........................ _ ................... _ .................. 1 ............................................ --... , .................................. " .................... _ ........................................... -... _ ...... _ ................. " ..................... _ .... _ .......... _ ........ _ ............. , ........... __ ........................ . 
95% Adjusted Gamma UCL! 0.0027; ! 
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i ! I 

.......... -.............. -...... ''''''-.'-'-.. ----.-.'' ... ···"·p·otenti·a'f'iJ'cC·to·Use·'''''·-··'·''·''···'···''''····" .. L..... ··""···""""l····"·······-,,·,,""""-·,,,,·,,·,,·,,-··,,··,,·"'lJ'S·e"~ii:·5·%"C"hebYs·hev"·('f\.1·e·an~·"sdfij'(5'Li"··-···""o~'0'077 
" •. "" .. "" ............ _." ..• """ ••.•...•. " .• "" .. " ..•• " .. _ ..•• _ ... " .•.•. " •• _"" .. ""."" •• __ " .. ""."".""._ .• _"" ... '." •. " ••..•.• _ •• "." .•.•.• " ........... "" •. "_".,, •• _ ........ " •• "".!." ....... " ........ ".""."." •..• _"" .• "._ •. _ .• _._ .. _"" •..• _" .• ,._" ..••... "._ .. "."."."._"""" .. " .•. ""."."" •• _ ..• __ .••. " .............. " ........ _" .. L. •. " __ ",, •••..• _.,."."." 

Result or 1/2 SDL (endrin aldehyde) 

.... " ............................................................... " .............. -.......... " ................................... _ .. " .. -..... ··· .. ·-"-···· ... ···· ... ···· .... ·"Generai .. Sta·ils·ilcs········ ............... " ........ "." .. "" .. "" ... "-"" ... "" ..... " .. "" .. _ .......... " .. " ........ " ............ "" ............... " .. """." .. "",,." .... " .. """ ....... -." 

...... " .... "" ...... "." •.•.• " .....•• " ....... -... "." .•........•.•. - ..... " ..... " .. "".""."." ... " .... " ........ " .. "" .. ,, ............... " ...... "" ............... "..... ···"· ..... ··" .. ""·,,·····""···T··"·"·····,, .. · .. ·····,,,,·,,""""" ..... " ... " ......... " .. " ... "" .• ""." .. "-...................... - .. ,,-..... • .. · .... " .... · .. ···"""··"·-·,,···,, ... · .. ,, .. ,, .. ,,· .. "· .. · .. 1 ... ··· .. · .. · .. · ............. "" ......... .. 
Number of Valid Sampl 83 ! Number of Unique Samples 69 

" ................................... "" ........... " ... "." ......... _" ................... • ....... • ... "_ ... • •• 0".· ••• " ... 0"."_"""""" .• "."",,.,,"" ......... " ........ " " .. " •• ".".""" ... """ ... "." .... 1...,, ........................ ,, ...... ,," ......... " ........... _ ... _ .............................................. "" ...... " ........................ " .... _ ...... _ ..... " ... " ................................................... " ........... . 

~:::.: ... ::.:::::::.:~:.:::.:::.:.:.: .. ::.::~::.:.~::.:~.::::: .... :: .. : .. :::.:.: .. :::.::.: ... ~:.:.::~~~:.:~~~.~~~~.~~~~ .. :.::::~.::::~:.:.::::::::~::.:.::::.:.:.~.:::·:·~:·~··::·:::·:·:::·:·: .. ·:··: .. :· .. ::::::·:: .. ·l'[:·::·: .. :::::.:: .. :.::::.: ........ :::: ..... :: .. ::: ....... ~ .. : ... :.:~ .. : ... ::.~~.~=~~~:~.~~~~~~~.::~~:~!.~~~~:.: .... ::::: .. :: .... ~.·::: .. : .. ::·:·:·1 .. :·:::: .. ·:·: .. ·::·::::: .. · .. :·:· .. :·: .. · .. : 

MinimumI1.6800E-4 Minimum of Log Data -8.692 
................................. "' .............................................................................. _ ............................................. u ............................................................................................................ _ ..... ~ •. _._ ••• ~ ........... ___ •••• _ ....... _ ............................ ............................................................................................................................... _ •••••••• _ ........................................................ . 

~aximum 0.0738 . Maximum of Log Data! -2.606 

::: ... ~:.::.::::: .... ::~: .. :.:~ .. ~~:.:~:::.:::.:.:::.: .... :::.:.: ... :.: .. :: .. : ... :.:.:.:.:.: .. : .. :::: ... : .... ~:~ .. ~ .. :::~ .. :.~ ... ~: ...... ::.::: ... : ..... :.:.:.~.:~:: .. : .... ::.::: .. :::::.::::~~~ .. ~· .. 11:·~ .. ··.:.·.:: ... ·?:·~:?~~11·:·: .. ·:~·:::·::: ... :::~~~ .. :.: ... :::: .. : ... ~:.:.:::.:.:: .. :.~ ...... :::.:::: .. ~:.: ... :: ..... :.::: ... ~: ... ~ .. :.: ..... :::.:.: .. :.::::::.::::.·::::.· ... ~:~.~~: .. ~~::~~~.:~~~~~I·:.·:.·=?:::~~.~:: .. :::.: 
Median 1.9500E-4 SO of log Data 1 1.421 

............................................................................................................................................................................................................................................................ _ ........................................................................................................................................................................... _ ............. _ .. _ ....................... ..1. ........................................ .. 
SD 0.0089 I ................................................................................................................................................................................................................................................................................................................................................................... _ ........................................................................................................... + ........................................ . 

Coefficient of Variation 3.782 I ...................................................................................................... __ .......................................................... · .. ·S·kewness ...... ······ .. ····6j~·8 .................... -.......................................................... _ .................................................................... _ .............................. ····-···· .... ·· .. ·· .. · .... ·T·· .. ·· .. ······ .......... ·· .. · .. · .. ·· .... · 
.............................................. _ ............................................................................................ _ .................................... _ ................................ __ ...................................................... _ .................................................................... _ .......................................................................................................................... 1... ......................... _ ........... . 

......................... -............................................................................................................................................... · ....... · .. ····· .. ·· .. · ................ · .. Re·ievl3"rit-UCCStati·stic·s .... · ................................................................................................................................................................ _ ........... -.......... --........... .. 

........................................................................................................ _ ................................................................................................................................................ ] ............................................ _ ..................................................................................... _ .................................................................................................... -......................... .. 
Normal Distribution Test Lognormal Distribution Test 

.......................................................................................................................................... _ ............. - ............................. _ ........................ '1" ............................................. - ..................................................................... -._ .............................. - .................................................................................................... .,.. .... _ ................................ . 
Lilliefors Test Statisticl 0.403 Lilliefors Test Statistic I 0.36 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
............. ~ ......................................... ,-.... -...... , ....................... -........... , ....... -............... _ .. _ ........ , ........................................... _ ..................................... . 

95% Modlfied-t UCLI 0.0041

1 

99% Chebyshev (MVUE) UCLj 0.0036 

................................................................................. ·Gam·i1l'a··'5is'iil"hutiOn .. Tesi .. ·· .. ·· .. ···· .... ·· .. ··· .. · .... · .. · .... · .... ·· .... ···· ........ · .... ·· .. ··· .. r .. · .. ···· .... ·· .. -.. ·· .... · .. · .. ···· .. · .... ·· .. ···· .. ······ ........ · ...... · .. · .. · .............. biiia··O'istii·bu'ii·o·n·· .. · .. · .... ······ .. · ..... · .... ·· ...... ·· .. · .. · .. ·· .. · .. ·_-...... · .. · .. · ............ . 

....................................................................... -............................ ····· .... _· ........ _· .. · .... ···j( .. star·(bias .. co-rrectedyr ...... · ...... ··0·:387 .. +··-· .... ·-.... · .......... ····ba·ta .. do· .. noi·ioi"iow··a .. ·6iscei·n~ib"ie··6fstiib"ution .. ·(6:<j·5f .... ··· .... ··· ........... .. 

-~:=-~~::::~::~-~:~-:-:=:==:-=:=~===:-:=::!~~!~:~~~11.=·:·~ .. ~·~~?·?~::~11!·:::·· .. ·:··~:···:::·:· .. ·::~:··~~:·: ... :::: ...... :.~: ..... :.:: ... ::~ .. : ... : .. ~ ... ~ ... :.::.:.:.:.:.:.:: ... :: .. ~:~:.~.:::.::: ...... :.: .. :::::.~ ........ :~: .. ~::.~::: .. ::: ... :.::~.::::.:::.~:.~~ .. ::: ..... :.~~: ..... :: .. :.:: ... : .... ::: .... ::: ... :: .. : ... 
nu star 64.22 

.......................................................................................... · .. · ...... · .... AdJUsted"'"Level"oTs·j·g·n·ifi"ca·n·cet .. · .. · .. ···· .... ·6:·047·- ............. _ ............ -................................................. ·········· .. ··· .. · .. · .. ···· ............ · ........ ··· .. · .......... --...... · .. ··95%· .. cCfu·CLT· .......... ·····6:·6039 

.................................................................................................................... _ ......................... _ .......... _ ...................................................... ,!.................................... . ............................................................................................................................................................................ --................................. ~ ..................................... .. 
Adjusted Chi Square Valuel 46.52 95% Jackknife UCL! 0.0039 

................................................................................................................... -......... - ........... _ .............................................................. +.................................... . ........................................... --............................................................................... _ .... - ..................................... - ................................... ,t ............. - ........................ .. I 95% Standard Bootstrap ucq 0.0039 

Anderson-Darling 5% Critical Valuel 0.844 I 95% Hall's Bootstrap UCLI 0.0097 
.................................................................................... _.Koi-mog·o·rov=S·iTIi"r·n·ov··Test·S·taiistl ···· .... ·6:·363· .. T .... -···· ........ · ................ · ...... · ........ · .. · ...... · .. ········· ............ ·· .. ·· .. ·· .. ·95%···PercentiYe· .. Bootstrap U ........ · .... b .. ~OO~i"1 .. 

! ......................................................................... _ ............................................... -................................................................................. · .. ·· .. ··· .......... ·· .................. 1······ .. · .... _ .. · .. ·· .. ······ .. · .... · .. _ ............................................................................................................ _ ..................... -................ _........... .. ............................ .. 
........ Kolmogorov-Smirnov 5% Critical Value! 0.105 I 95% BCA Bootstrap UCLI 0.0050 

i! 97.5% Chebyshev(Mean, Sd) UCL! 0.0084 
.................................. _ ............................................................................................................. _ ...... _ .............. __ ................................. 1. ........................................ j .................................................. _ ....................................................................................................................... _ .................................. l ..... _ .... , ...................... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL\ 0.0121 

95% Adjusted Gamma UCLj 0.00321 i ......................................... -.................................................... _ ......... -............................................... -...................... · .... -.... · .. ··· ...... · .......... r·· ...... ·· .......... · .. · .. · ...... ··· .. l ........ · .................................................................................................................................................................... _ .............................. 1"' ....................................... .. 

..................................................................................... ····Potentia"i"ilCCto .. use .. · .... ---.. · .. · .. -... · .. -.... · ........ ··1 
..... • .. • .. • .... •• .. ••· .. • .... ••• .. ··1·· .. ··-.. ·· .... ·· .. ·· .. ··········· .... · ........ ·· ............ · .. ·"U·se .. 9·7·~5O/~·c·hebyshev-(rv1"e·a·n·; .. ·s·d"f·U'c'Ct· .... ·· .... -.. o~0·68 .. 4 

............................................................... _ .................... _ ........ - ............... - ..... - .......... - .... - ......... - ........... ~- ............. - ............. - ............ - ........................................................... : ...... - ..... - ....... _ ....................... - .................... -................ _ ................. _._ ......................... -...... - ................................. - .. ~ .... - .............. -.... --.......... --.!-................................. __ .... . 

Result or 112 SDL (endrin ketone) 



General Statistics 
............................. -...................... -.... -._ ......... -.. -..........•............... _ ....•.............. -....................................................... -............... ·····-····---·,······ .. ·····-····-··_···············T·· ................. -..................... -.. -.. --...... _ ..... -...... --.-... -..... _ ... -........... --.•.. -..... -.-................................. -........ --............... -.. -................... ,._ ..................... -................ . 

Number of Valid Samples i 83 I Number of Unique Samples! 67 
....................................................... -_ ... _ ........ _ .............. _ ..... _ ............. _ .......................•.......•.. _ ................... .,..-..................•................................. : .. _ ............... - ........... - ...... -.: ......... - ....... _ .... __ .... - ......... _ ....... -.-............... _ .................................................. _ ......•......... _ ............... _ ... _ ......... -......... _-_ .......... _ ............. _ ... !. .................. -_ ....... -- ........... . 

..................................................... _ ......... _ .................................... _ ................................ , ........... , .... _ ..................................................... -........ _ .... , ... _ .. -................... _ ....... _ .... J ................................................. , .... , ......................................................................................................................................... _ ........ _ .... -._ ..................... __ ._ ...... -... _ .... __ .. -_ .. 

Minimum 12.1300E-4 I Minimum of Log Data I -8.454 
..... -........ --............. _ ............................................... -.......... -....... -.. -............. -·········-·--··-············-················-Ma-x"im·u·mT················C):·02··· .. ··- ................................. -.... -...................... _ .......... _ ........................................... ···-···--M-a·xfmiJm··of-Lo·g···6a··-··T·········~·3·.-~3"1·2·'-"·· 

..... _ .................................. -.......... -.................. -.......................... -..... -............ -........................................................ ········M·ean ···············-6:601"6 ........................................ _ ...... -.......... _ .... -... -............... -........ -.. -..... __ ............. ······ .. ····· .. ····M·ea .. il···ofi'o·g···Data ,··········~:f·5·5·4··· .. ··· 

SD 0.0034
1 ..................................................... _ ................................................ -......... ········· .. ···coefii"ci·s-nt .. ·of"Varlat"io·;; ···········-·····2·:·05·········1·············-· .... ···· ................... -.......... -.. -_ ..... --...... -.... -...... -............................... -......................................................................... ················r .. ·······-····· .. ··············· .. ···· 

:=:=====~==:==:~~~=::=0~;~;~ii~;~~I-:==-~~~;:E==:==~==~~=:===:~~~;~1~;~;~~~~11=~;~;= 
Lilliefors Critical Value 0.09731 Lilliefors Critical Value 0.0973 

....................................... __ ..• , ...... _ .................................... _ ..... _ ................... _ ........ , ... _ ............................................. _................. . .................... _ ....... _ ....... L ............................................................................. _ .................................... _ ......... _ ................................................................................ _ ... _ ........ _ .......... _ ... _._ ........ . 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

........................................................ ··_·······_···········Gam-ma··i5istrlb·utlon··Test···· ............................... -........... _._ ..................................................... _-.... --.. -.... -.............. · .. ····· .. ·······_········· .... i5a·iB··51stilbuiion········ .............. -..... -.............. _ ......................... _ ... -... _ ............ . 

k star (bias corrected) 0.528 Data do not follow a Discernable Distribution (0.05) 
................................ -............. -...... -.................................... _ .................................................... -......................... ···· .. · .... · .. ······· .. ············ .. ··_·1 .. ·· .. ·········-···············-.. ··_·1 .. · .. ·········-.... ···· .. ······_ .. ······ .. · ................................................................................................. -............ _ ....................................... -.................... -..... -.. -.. -... -.. _ .... -..... . 

nu star' 87.68 

Approximate Chi Square Value (.05) 67.09 Nonparametric Statistics 

:-::===~==:===~:=~~~~~~~~~~~~~\~=;l{~::=====~===::=~=:;5~:;;:i~~~~~i::~S 
l:::·:::·:··:-~::?:::??~~ 

Anderson-Darling 5% Critical Valuej 0.815 I 95% Hall's Bootstrap UCL, 0.0024 
... -...................... _-......................... _ .. ·······················Koi"mogo·rov=S·mirn·ov··Test· .. Staiistic]t .. -.. ···-···-oji3···l··········_·······_··_·· .. ·-........................................................ ·········95%···percen·ti'e···BooistrapTfcCII .. -.. _.--.. ·0·.-6623 
....................... -................................ ············· .. koi"lnog·orov=S·mlrn·ov·S .. %···criiicaT\/a·lu·e r············ .. ·6:T63·· .. IL.······-······················ ...................................... _ ................ ···· .. ···················· .. ·····~i5·O/~····BcA·Booisti:a-pTfcL' ··-··----··0-:·0025· 
························ .. ··Da·ia-no"t""·Ga·mma···bistri"bute·d··ai··S% .. ·S·lg·il"iti"ca·n·ce"Levei···················-.......................................... _ ...................... ··············· .. ······· .. ·· .. ·····95%···Ch·e"by·sh·ev(Ms·a·n;···sdf"tJ"cCI·············-··cL6633 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCL! 0.0054 
. I I 

95% Adjusted Gamma UCLI 0.0022! ! 

...................... -.. -................................................... -............ -.............. --.................................... - .. -......... _ .. --........ ······ .... ·· .. ·······················1······-············ ...................... ~ ........ ~-........ -........... -.............. -................................. -............ _ ................... -........... -.. -.... -.... -......... - .......... --........................... -............ . 
- ! 

General Statistics 

Raw Statistics Log-transformed Statistics 



~.~~ ••.......... ,_.:.~ .. k.~ ... __ jJ-··,·t_:I._ ... _~-'--~~:.l.& . ·· •• ·'.· ___ ~uLc_ ... 1Jc.:~L~ ..... L.~ .. _ ... :: .... L;~Jf·:::·~t~~ .. ~~J_.~. __ 2.2~~L_··.·.·. _~·-;:·b~~jj\ill~i"~_,U~~::2:fu2,_c_~:~L ... _.s":~·,}·; 
................... _ ............................... __ ...... _ ........ _ ........ _ ....... _ ....... _.............. Minimuml .0.00531 Minimum of Log Datal -5.231 

Mean! 0.799 I Mean of log Datal -2.284 

............. ~ .......................... _._ •••• __ ••••••••••••••• __ ............................. _ ........ _ .................................. _ •••••••••••• _ .................................... _ •••• _ •••••• __ ....... ~................................... • •••• _. __ • __ ••• __ ••• •• • • •• .. ..... 0- ,_ •••••••••••• _._ ... _. ••• ..... • •• _ _, ... ' .......................... -... •• •• • • _ ..................... . 

SDI 1.943 ! I 
. .... ....... ....... .. .............. '" -, . ..... ....... . ............. -.... ,-.- ....... - n.... .. .. . _.. . ........ i .................... ~ ............. " - ... _. . . ..... _ ... u ................. - .............................................................. ~ ........................ --........ -....... . 

~- -~~-_~-~_~ -~= __ :~~~ __ ~~~~o~~~c:::~~~~g~;L _ ::~~~L~--~:~-_~~ _ --- --- -~-_-_ :-_---~-~_~:-:_~~: __ -:- .. ~=i~~~~~=:: 
Relevant UCL Statistics 

...................................... --...................................................................................................................... -..................................... · .. · .. ·· .................. · .................. · .. · ............ 1· .... ·-· .......... ·· .................................................... -.... -..................................... -.... _ ............................ _ .................... -.......................................................... _ ...... .. 
Normal Distribution Test Lognormal Distribution Test 

.......... ---................................... -.................................................. -.................... _ .............. , ........ _ .................................... ·· ........ · .. ·-.. ··-·1 ...... · ........ · .......... , ............ ···1' ...... · .. ·· .. · ... -................ -...................... -............ -.................................................................. -.... -............ -.... _ ......... --...... -... _ ..... -.......... -... 1"' ........ , ......................... - .... . 

Lilliefors Test Statistic 0.341 I Lilliefors Test Statistic I 0.089 ......... _ ...................................... -......................................................... -..... -....... _ ............... _ .......... -................. , ................................. ] ................................................. -....................................................................................... _ ... -.......................................................... -............................. , .... · .. · .. · ........ 1 .......... · ............... · .. ··-.... ··· 
Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

·· ...... · ...... · .. · .......... · ...... ·-·-.. · ...... ·Data .. ·o·oi·f,j'orma·i· .. at .. 5"'% .. ·Slgri'iii'ca·o·ce·-Cevef ........................................................ ·_ ...... · .. · .............. ·Data·iipp·e·a·r"Lo·g·n .. o·r·maf .. at"·S%·Signiii·canc·~ .. 'Ceve"' ........ -.......... · ...... · .. -.. .. 

.............. · .. , ...... ·· .. -.. -...... · .. · .............. · .. · .. · .... · .. ·Ass·lJ'm"i'ng· .. ·N·o·m;·aTDI·strl'buiion--........ _· ...... · ...... · ............ · .. · .... · .... · ...................... -.. -· ........ ·-· .... · .............. · .. · .................... · .... As·s'l'm'i'n·g··'Co·g·norma·j .. ·Oi'sl'rih ... utio·n .... · .... · .............. · ...... · .. · .......... -· ............... . 

-~~-~~~~~~~~~~;~~~i!;-~;~~;~f--~~!~~~~~i{~i~~I!j!!~~~! 
.... _ .............................................. _ ......... , ............ , .................................. _ ........... __ ... _ ...... _ .......................................... -... -... _ .... , ..................... --.. --......... -........... JL ................................. _ ............ _ .. _._ ............................................................. _ ... _ .. _ ....................................... _ .. _ ................................ _ ....................................... _ ..... .. 

Gamma Distribution Test Data Distribution 
-_ .......... _ ... -.............. _ .......................... -.......................... · ... · .. · .... · .. · .... ·· .. --.... -k-sta·r .. ·('bias .. ·correcied')j· .. -· ...... · .... '6·:326· .. ·r .... -· .......... ···-.... -· .. -Oata· .. a·ppe·arT~og·n·o·rmai"'ai .. S% .. signiflca·il'ce"Leve"' .. · .......... · .. · .. -.. ·· .... _ .. 

::~~:::~:~:~~:.~:.~.':~: ......... : .. :~: ...... :: ..... : ... ~ .... : .. ~ .. ::: .. : .... :: .. :::: .. ::~~=: .. :~~: ...... :.: .. :.~.~: .. :~ .. ~ .. -. .. :::.: ... ~.:.:-.: .. ::~!~~~~ .. ~~~:~ · .. ·:· .. :·-.::· .. :~~:~·~~·: .. l .. ~: .. ·::·~~·~·: .. :,~ .. ,~::::~ .. :::: ...... ::: .. :: ... : .. :::.: ... : ... :~ ... : ...... :::: .... ::: .... ::: ... :~~:::.:: .. : .. ::: .. ::: .. :::: ... :::.:::: ...... ~: .... :.~:::::.-.-.:: ..... :-.:.:::.: ... : .... :.:::: ... :.: ...... ::.:: .... : ... ~ ... : ..... :.: .. :.::'. 
nu star 54.08 

-........... -......... -...................................... __ .. __ .... _ ............... · .............. · .. · .. , .. · .... · ............ · .......... · .. ·M·_ .. _ ........ ,· ...... _· ........................ + ............................................................... _ ........... _ ................................ _ ...................... _ .................. -......... _-... -........................................ _ ............ _ ........... _ ............................................. -... .. 
Approximate Chi Square Value (.05)j 38.19 I Nonparametric Statistics 

.-... -............... -........................... ,-........... _ ............................. _ .... -................................... _ ......... -........................... - .................... - .... · .. , .... · ...... _·_ .. · .... · .. · .... 1· .... · .... · .... · ............ , .. · ................ ··· .............. -........ -... -........................... -..................... _ ..... _ .... - ..... _ .................. _ ......... - .......... _ .. -......................................... .. 
Adjusted Level of Significance, 0.0471 95% CLT UCLI 1.15 

............................... -.................... -.................................................... -......... , .......................................... -........ --................. · .. -.... · .. · .. --·· .. ·1' .... •· ...... · .. · .. · .. · .. -........ · ...... 1 .. · ...... · .... · .. · .................................... _ ... -............. -.................................................... -.. --.. --..................... -............... -...................................... -............. _ .. -... .. 
Adjusted Chi Square Value i 37.95 95% Jackknife UCL 1.154 

.................................... -...... -...... -........... -.............................. -... -............................................................ _.-................ · ...... _· .............. ··· .. ·i .............. · .. ·-·· .. · .... · ...... · .... l· .. ·· .......... · .... -............................................ -........................................... -............. -................................................ -......................... -. . ...... -.......... -.......... -... . 
, 95% Standard Bootstrap U 1.149 

.................................... -.................... -........................... -.. -............ , ........................................ _ ............. _ ...................... , .... -·_ .. · .. · .. · ...... f .... ·-.... -.. ·_·· .. ·_ .... ·-· .. ·--l ........................................................................................... -..... -....... --.... -... -............ · .... • ............ · .............. ·• ...... · .......... • ........ -........ · .. ·· .. _ .. ·1· ............................. , .......... .. 
Anderson-Darling Test Statistic 3.83 I 95% Bootstrap-t UCL 1.4 

.... -... -._ ................. , .. -.............. -.................. -................................... _ ....................... - .............. - ............. _ ................. - .... -.................... -, ... -............. -............ _ .. -... 4 ....................... - ........................... -.... -.................... - ... -....................................... · ............ · .... · ...... · .............. • .................. , .......... · .... -.............. ·t .......................................... . 
Anderson-Darling 5% Critical Value 0.859 i 95% Hall's Bootstrap UCL 2.632 

.:.:~~~ .. : .. :' .. :: ....... :.: .. :::.~.~.:: .. : ... : ... : .. :.: .... :.~ .... ·:: ... ·: .. ::·.:~~~~ .. ~~~:~~~.:~:~~~.~~:~~·~!~_~~::~~~~t.i~~~~ll·:·::~~:~:: .. ~·?:.~·~~·~r:·::·:·: .. ·::~:~ .. :~·~~~~~ .. :.:.-..-.-..:.-. .. :-.:: ... -.:.:: .. :.::: .. ::-..-.~.~.:~:::::~~~~~~ .. ~-~:~~~:~~:~~:::~~~~~~~~~· .. ~~·~t:.-.-.:.:·":::~:.:·!'~?~:.: 
Kolmogorov-Smirnov 5% Critical Value 0.106 ! 95% BCA Bootstrap UCL! 1.304 

::·:::·.::· .. ::-.~ .. : .. ~:?~.~:-.~.~~~~.~:~:~·~:·~i:~~~~~~~~~:~~: .. ~~ ... ~~~~~~:~~.~.~~ ... ~~~~~::: ..... :.~_ ... :.: ... :.:.:.'r[.::: .... ::.: .. ~ .. ::·:·::: .. ·~.::::::· .... :::: ... :: .. ::: ..... ·=:.~.~~.: .. :::.::: .. :.:~~~~ .. ~~ .. ~~~~~.~~~0.:~:~.~.:.:.~~~::~.~ .. ~[ .. : .. :: .. : .. ::~ .. :?~~ .. 
! 97.5% Chebyshev(Mean, Sd) UCL! 2.131 

-~==~=~~=:~~~:==~~~~t~~;~i~~~~~E~-~~~a=~~:~~====~_==~9~:~=~=~~~=~~=~=~j=~~~==~ 
95% Adjusted Gamma UCL! 1.139 I ! 

.:.:-..:~: .... ::.~.:~~~ .. : .......... -.: .. :.:: .. :::.::: ... :: .. ::: ...... : .. : ... ::: .. : ...... : .. :: .. :::::::-.~.-.:.: .. :~: .. :~ .. ~=: ... : .. ::~~ ..... :: ... :::::.:::::.~~~.: .. :: .. : .. ~:.:.:.: ... :.::::.::-..:.-::1:: ...... ::.:.:.:: .. : .. ::: .. :.: ... ::.::: ... :]'1:::: ... : ........ ::.-.~::.:.::::~::.:: .. ::~: ... :: .. :~.:::: ..... : .... : .. : .. :: .. ~.:.::: ....... :.::: .... :.::.:.::: .. :: ... :: .. :~.-..:~:.::~ ... : ...... ::::.::: ... ~ ...... :: ... :: ... :.:.:::::: .... ::.::~:::.:: .... '.:''::It::====~~= 
Potential UCL to Use Use 95% H-UCL 2.656 ..................................................... _ ......... _ ... _ ........... _. __ ............................... " ....... _ .......... _ ... _ ................................................................................................ L ................ , ......... _ ...... _ ................. _ ................. _ ................................. _ .. __ , .......... _ .... , ......................... , ......................................... _ ......... .1.. .............. _ ........ "._ ... _ ... . 

·Res·lJ'iTor .. 1'i2· .. s'[jc·(flu·o·re·nef .. · .. · .. · .... · .... · ...... ·· .... ·-.................. -....................... -...... -.... -........ -... -.... _ ........ ~ ..... --............. -........................ -..... -.... -................... -................................ " ............................................................................................................................. -..... _ ......... -........... .. 

................................ -................... -..................................................... -.............. , .. -........................................................... ···-.. ·-· .. · .......... -,,· .. ·-.. ·Ge·ne .. nif·si8t"i·stlcs· .. ·· .. ·_ .. · ................................ -..... -.. -......................................................... " ... --....... _ ..... -_ .... -.............................................. -....................... .. 

.......... -.............. -............................... -.......... -.......... -.. -.. -............ Raw· .. Statistics .... ·-.... · .. --.. · ...... · .. · ............ · .............. -· .. · .. · .... ·-.... -· .. · .... · .... ·-.. · .. r·-.. ·· .......... · ...... · ........ · .. · .................... ·· .. -·· .... ·-.. Lo·g=irs·n·sform·e·ci"Statl·sti·cs ...... ·· ...... -· .... -.. ~ ........................ -.......... -........... .. 

... -.................................................... -............... -................. · ...... ,_·· .. · ........ · .... · ...... ·-· ...... ·-.... · .... · ...... · ........ · .... -.. MI·o'im·u·m'l· ............ · .. ·O·:·O'043i .. · .... ·· ............ · .... · .. " .... · ...... · .... · .. · .... · .. ·· .... · .... · .. · .. · .......... · .. -· .... ·--.. -.... · .... -...... · .......... M'i'n·im'li·m .. ·of"Co·g-6ataT ........ :5~4~i"9··-.. · 
, , . 

Meanl 0.05151 Mean of log Datai -4.291 

SD l 0.152 i ! 



_O'L;--: _ .. ~;n.~Ln~:· .. _;:::,;·;~L~: ..... _IcQiliLj.bi1J.\·.·::LJ.~~:L.JL.'·;~,.S-<.J---~;-.~. ---::,:-·--.:L2L5~lL.~: .. 1_ii ... : ... l· .,:.: . ; -:-L __ .. ~"-._-:J .:',:,.::< -.~.1~": 
.................................................. _ ................ _ ......................................... _._ .... ~.~.=~i.~~ .. ~.~.~._.~~ ... ~.~.~~.~.~i.~.~l ................ ~.:.=.~~ ... .J ..... _ ...... _ ................. _ .......................... _ .... _ ............ _ ............ _ .......... _ .. __ ... __ ..... _ ... _ ..... _ ..... __ ........ _ ........................... _ ........................... ..1 ......................................... . 

Skewness j 5.801! I 
.... _ .................... -................... _.-... -................................... -............ -----.... _ .......................... -................................ ---..... -..... -........... -.. _ .... _ ....... _, ..... -.... _ .................•....•.... ].-.... -.... _ .. -........................ -.............. -....... _ ............ _ .. _ ............... _ .. _ .... -.-..... -.-.............................................................................. -................................................. . 

Relevant UCL Statistics 
.-................. -....................................... ········ .. ··· .. ·· .. ·-··-··Normaf5Is"tri"bu"ii·o·n···Tesi· .... · .................................... -.................... ······· .... ······r········· .. ····················-···· .. ········ .. ···-·············· .... ··Log .. il"orm-aj""·6istrihu"iion···Test·····················-····-·-·················· ............................ . 

:.~:.:.:.:.:::.:::~::.::.::.:.:::.::::.:.::.::::~:.::.:::~ .. :::.:.:::.:.~: .... : .. :::: .. :::: .. ~::~~:~~ .. :.~:~!~~~~~~~~:~~!:~!~~:~:!.~~::~:~:r .. :.··::.::::::?:~?:~?~I~:.: .. :~~.:~.::: ... :::::: .. : ... ::::::: .. :::::.:::::.::::::.:: .... ::.:: ... :: .... :.:::: .. ::::::.:::: .. :.:: ... ::.::::.:·:· .. ~~·~:~~~!.~~~~:~~~~~~·~!.:!.~:i·:: ..................... ::.~::.?~?~: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

~~~~:~~~~~~~:~~~~~~~l~;~i~~~~~~~I~~~~~~~-~~~~I~~~~~;ij~i1~;~: 
95% Modified-t UCLI 0.08091 99% Chebyshev (MVUE) UCL 0.108 

........................................... -............. -... --....... _ ..................................... _ ................ - ............................. -......... -............................... -....... -............................... ·_·····_·······_·-r .. ·····_·· .. ·-···· .. ········-·· .. ······ ........................................................ -.............................. -............. - .. -.... __ .... _-.. _ .......... _ ...... -............. .. ........................ . 

I .......... -.................................... _ .. -.............. _ ................... -............................. -............. -...... ---.... -.............. -......................................................... -......... -............. ·······l··---····_ .. ······· .. ··························· ...................................... -........ -............. -................................................................................................................................................ . 
Gamma Distribution Test ! Data Distribution 

~~~~:~~~~~~~~~~~===--.::=:~~==~:~~~~~~T~~~~~~r=-~~=~~:H-==~-=~_~~~~~~~~~~~~~~n~~~-~~~~~~!?:~~I:::~:=_=: 
................................. -......................................... -.. -......... -............................................... -....................................... ··· .. ·········n·u··s"ia·r ······ .. ·····;7"S:4·j········ ............ -............................................................................... -................................................................. -._ ..... -......................................... -.............................................. . 
...................................... -......... _ .......... · .. ········· .. ···-····A·p·p·roxi"mats··ChT"Sc!"ua·rs···Va·,ue·{05Y" .. ·········5·9·:0·6········· ....... -.... _ ..................... _ ......................... -· .. ··· .. ·_-······N·on·parametrlc .. Stati"stlcs············· .. · .............................................................. -.,-. 
...................... -...................................... --............ -..................... -· .. ·Adj'u .. steci"Lev·s'i' .. of"si'g·nfii'ca·nce ........ · ........ ·O·:·0'47'f.-........................ -.. -.. -................. _ ..... _ ........... _ ........ -...... --................................................ · ...... -........ ·95% .. ·CLT .. ·U'cLr .......... -··O':'Oji:f9 
, ...... --.......................................................... _ .... -............ -....... -.............. -AdJI:i'ste'd .. ·c"h'f"S·qu .. a·rs .. \/'a'i'ue·r-·-5·S:·is-.. ·.. .. .... _ ... -.. -...... -... -..... _.-... -................... --.............................. ~ .............. ·-·-.................. -.. ·g5o/;Jacik·nWsTiC'C· .... · .......... 6:·o'7'9'2 

.... -......................... _ ................... -... _ ........... _ ............................ ·An .. (j"srso .. n·~i5a .. riTng .. ·Tsst .. Statis·tjc ( .............. ·9~55T .. ·--............ -............ · .......... --.............................................. · ...... · .. · .. -.. ·-.. · .... ·-............ ·95% .. ·B·ootstra-p~tTj'cI .............. · .. ·o">f3s .. .. 

.... ·-.... -........ · ............................ ·-.... -.. ---.......... -.. ·An'derson·~Darlin .. g-5·o/~-c·ri'ifca'i'-vaiuer .... ·-...... ·o:·s23"· .............................. _ ...... -......................................... -................................ -.. ·95% .. ·Haiiis .. ·sootstra·p .. ·j3cLr ............... 0':·20S .. -· 

=~~~~:=~-~~~;~~i~~~1~:~~~~[;{~;-:=-====~:==~=~~;;!:~~1~!~~="~1!~ 
:~=~~_=-=~~=_~::~=~=~~~~==-===_~=-~==_=I::=~=-== :~~===--~~:=~~=--==--::==~~~~5~~~~=~~T~_~t=~::~~~-

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLl 0.217 
.. · ........................................ ·-...... · .. ·-.. -...... ·_ .............. · ............ ·95% .. ·Approxl·mats .. ·Gamma .. UcLr .... · .. -...... ·o·:·o684T"'· ...... · __ ·-..... _ ...................................................... --_ ............................................................ ·-........ · .. -.......... -........................ · .................. 1 ......................................... .. 

~==:-_:=_~~_-__ :--~: __ ::-_~~~~ti .. ~~~~~_~~;~::=-_~=---==~~-~~= ::-]~:::- -~::=::~-:=~~~:e:~~:~~:~:e_b~ih~~;0;~;ii~~~;;;5-

............................... -......................... -.............. -................................................................................................................. -.......................... -.......... Ge·neraTStatlstlcs .......... · ........................ · .......... · .................................................. -.... ---....... -..... _ .............. -....................................................................................... . 

............................................................................ --.......................... -...... _.--............................... -.-.. _ .......... -.... -.-, .............................. - ... -'1" ............... -.. -...................... -................................................................ -...................... -..................... -............................. -............... -_ .......................................................... '1" ........................................ .. 
. Number of Valid Samples! 83 I Number of Unique Samples I 57 

........................................ _ ....................... __ ........................................... _ ..... _ .. _ ....... _ .................. _ .... __ .. _ ..... _ ........... _ ........................... _ ...... ..1. ............. _ ....................... _ .... .1 ...................... _ ................. _ ....................... _ ........... _ ....... _ ........ _ ..................................... __ ._ .............................................................................. , ......................................... .. 

..... -............................................................. _ ....... -...................................... -.......................... _.-........................ -................... -.................................. -........................ ·1 ...... ·-· .. -.................. • .... ·-.. __ ........ -................................. -............................................. -........................................... -......................................... _ .... _ .. -............ --.............. -
Raw Statistics I Log-transformed Statistics 

~===-==~-==~:=~==~==-~========;;~~~E~~~~~-~:-==~==:==~-~~=::===;~~~;E~£~~--= Meani8.2679E-4! Mean of log Data! -8.449 
......................... -................ , ......... _ .......... -.... -...................... -...... -............... _ ........................................................... _ ...................... --.. -... --i ..... -........... -...................... ~.-.................. ---...... -............ -...... -.......................... -.................... -.................................. _ .. -..... -........................ -....... _ ......... -.... , ............ 1.. ........ -.... -.......................... . 

Median j 1.2500E-41 SD of log Data i 1.205 

...................... --...... -......... ---.......... -.............................................. _ ......... -....... _.-.-........ -.. -............ -...... -..................... -........ _ ...... ---.. · ........ 1 ........ -.... · .. -.............. ·-...... ·, ................ ·· ......................................................................... -......................... -..... -.... --..... -.-...... -........... -.................... -................................ 'Y' ........................................ .. 

Coefficient of Variation 2.992 ! i 
.................... _ ................................. -...... -.... _ ............... -.. -.......... -.......... -...... --._ .. -....................................................... -...... _ .... _ ........ -... 1 ...... -........ -............. -............ 1 ................................... -...... _ ................................................................. _ .. _ ................. _ ...... _.-.... _-_ .. _ .... _ .............. __ .................... _ .......... + ..................... _ .................. . 

Skewness. 4.837 I l 
.......... _ .......................... _ ............ _ ...................... _ ................ _ ....... __ ..... __ ._ ................ _ ................................ _ ............... ___ • .1.. ..... _ .. __ ............................. 1 ............ _ .............. _ .............................................. _ .... _ .... _ ............................... _ ........................ _ .... __ .. _ ..... _ .. _ ........................................... _ ........ .L .... _ .... _ .................... _ ........ _ 

Relevant UCL Statistics 
........................ -..... -.. -...................... -..... .. ...... -...... NormaTbls'ir'i'buti·o·n .. ·Tesi· .. ·- .... -........ ·-.. __ .... · .. _ ..... _ ............................ T .... · -.... · .................... · .................... _ .......... '[o-gn .. o .. rmal"'blstrihu'iion·-Tsst· ............ ·-...... · ............ · ........ ··_ ................ ·_· .... .. 



~=~~=~~~~~~~~~~~~~~~_:~~~~~~=~=_:=-=;~;~~~;~~t~~~;3 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

................. _ ........ -............... . ......... _ ........................ -.......................... _ .... _-_ ..... _ ................ _ ........................................... -..... -............... _ .............. __ ..................... -..... ···1·········_··_···············_·······_············· ......... -... - .. _ ............. _ .... -.....•....... _ ...................................... _ ................ -................................. _ ..................................... -.................... _ ....... . 

! ...................................................................................... " .............................................. " .................................................................................... " .......................................... + .............................................. _ .................................................. _ ..... _ ................................................................ _ ......................................................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 

·=~~::~.=~=~~=~;~~~~~~i~~~;~~~~~~r~~I_~~~:~~~1==::===:=-~=~~i~~~~~~i~~~;~~m~~~{~ 
95% Adjusted-CL T UCL! 0.00141 97.5% Chebyshev (MVUE) UCLf'9135E-4 

=~~~~===.~~==:===~~=~=~~~==~~~~==~~~O=IE~====~===:=~~~~.~~=~~=~=~~====~~~~=.===~~~ Gamma Distribution Test Data Distribution 

Theta Star] 0.00171 .... _ ........... _ .. _ ............ _ ........................... " ......... _ .................................. · .. · ...... · ...... · .... ·_ .... · .. ·· .. · .. · .............. · ...... · .. · .. · .... n·u .. sta-r ............ ·7'7·:·1·8·_ .. · .. · ...................................... · ................ · .................................... _ ............................................ , ........................................................................................................................... . 

~.:~~::.:: .. :~:.~:~::: ... ~::.:~"..:.::.::::~:".:~ .. ~.:::.~.:.~.:~~~.~~~~~~~~~::~:~:~ .. ~.~~:~~~ .. y~ .. I:~~:~( .. ?~·>.1·I.::: ..... : ... ~:?~:.~~ .. :· .. ·.I~: ... ::.::·::::::: .. ::~ .. ::·:::::::::.:.:~: ... ::: .. :::~:: .. :::::.::.::::.: .. : ... :~.~~:~~~~~~t.~!~:.~~~~~~~~~~~:: ... :.::.:: .. ::: .. :.: ...... ~ ..... ::.:: ..... : ... : .. :: .. :::: ...... : .. :.: .. :.::: ... ::.: 
Adjusted Level of Significance 0.04711 95% CLT UCL 0.0012 

............ " .......................................................................... " ................................................... -._ ............................ _ ... ,.................................... .. ...................................... "J-................................................................................................................. " .................................. _ .............................. " ..................................................... _ .............. . 
Adjusted Chi Square Value 57.65 I 95% Jackknife UCL 0.0012 

:.: ..... :.~.:~ .... ~.: ... :::~ ... : .. :::: .. :::::::.::.~::: ... : .. :~~ .. ::: ... :::::: .. : .. : .. ::: ... ::.:: .... =::.:.: .......... : .. ::~ .. ~~.::: .. ::: .. ::::::: ... ::~.:: .... :: .... : .. : ... ::.: ...... ::~~:~: .... :"::1' :::: .. :.~ .. ·:::.~ .. ~:.· ... :::· .. · .. ·.:r::.·::::~::: .. ~::.:.:::~ ...... ~::.:: .. :.::: .. ~~~: .. ::~.:::::.:: .. : .. :~:.:.: .. ~~~~~:~ .. :~.~~i.::~~~::~~~.~~:::~~.~~~~r.~~ .. 9..~.~. : ... :.:.::: .. : .... ~::~?~~:~ 
Anderson-Darling Test Statistic 19.32 I 95% Bootstrap-t UCL 0.0017 

......................................................... _ .............. " ............................... _." .................. -......... _ ............ _..................................... .. ...................... · .... ·1 .. · .. _ .................... · ...... ··_ .. · .......... · ..................................................................................................................................................... _ ............................... _ .. _ .............. .. 
Anderson-Darling 5% Critical Value 0.825 95% Hall's Bootstrap UCL 0.0019 

......................................................... _ .... _ ............................................................... ,,~ ..................................................................................... 1 ................ · .. · ........ · ...... · .... · .. ,·· .. · .... · .. · ......................................................................................................................... _ .......................................................................... " .......... , ............ , ........................ . 
Kolmogorov-Smirnov Test Statistic 0.4281 95% Percentile Bootstrap UCL 0.0013 

· .. -· ............................ ·-.......... · .......... · .. -........ KOImogo·rov~S·m·irn'ov"s"%"'cilticarvaliJ'e' · .. · .. · ........ ·0·:'1"04 .. · .......... _ ..... _ ...... _ ... _ .......... _ .......... _ ........ _ .......................... _ .................. ·g·S .. % .... BCA .. ·E3'ootstra·p .. ·UC'C .... · .... · ........ ·O':OO·1"5 
....................................... _ ............ _ ............................................ _ ..................... , ........ " ......... _ .................................................. -................... ··· .. · ........ ·_ .............. ·_··1 .. _ .... · ...... · .. · ........................................................................... " ................................................................. -.... -......... '' .... - ................................................................... .. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0020 

==~=~=====~~~~~~~~~i~~~==~.~~~~~:.:~~:=II=~=~::~:~~~~~:==~~~;~~J~~~~~~~~;~][~ =3?~; 
95% Approximate Gamma UCL] 0.0011 

=~~::=:::==:-::=:=:::======:~========:E:~:::==ll::~=_=:==::=:====~=.=::======::~1]t::==== Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.0025 
.............................................................................. -... -........ ~ .................................................... _ ..... _ ....... -.............. ,., ......................................................................................... _ .................. -........ ~ .... -........................ -.................... - .. -.~ ................ -................................................................................................................................ _ ....... _ .................. . 

.. R·e·slj'i'i"o·r .. ·1·i2 .. ·S'DC(j'n·den·o'('{2~·3=cdj'pyreney ............................................................ " ..................... _ ........ _ ...... -............................................................. _._ ....................................................................................... " ......... -.............................................................................. . 

General Statistics 
.................................................................. _ ........................................ _ ..... -...... , .............................................. " ................................... -........ , .............. _ .......................... ]" ................................................................................................................................ _" .. -· .. ·_ .............................. · .. ·· .......... ,,· .... · ........ · .. · .. · ...... 1 ............ ·· .......................... .. 

Number of Valid samplesl 83 Number of Unique Samples 78 
.......................... _ ........................................................................ _ ................................................................................................................ _ ............ _ ........................ .1.. ........................................................ _ ............................................................................................................................................................... 1. ....................................... .. 
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...... _ ................................. , ............................. - .......... -.-............ -....... ~ .... - ........................................... , ................................................................ 1-........... " ............................. J .......................................... _ .................. .., ............... -........................ .-..... _ .................................................................................................................................... _ ............ _. 
Maximum i 6.49 I Maximum of Log Data 1.87 

......................................................................... -......................................................... _ ................................................................................ ·_ .... j .......................................... ·l ........ · .. · ........ _ .... _ ...... ·· ............................................................................................................................................................................... _ .. .,.. ........................................ .. 
Mean I 0.47 I Mean of log Data I -2.172 .......................................................................................................................................................................................................... _._· ........ · .... r ........ · .................. ·· ...... _ .. r· .............. · ...... · .. ·· .... · .... · ........................................................................................................................................... - ................................................................................ . 

Median! 0.11 i SD of log Data 1.821 

Coefficient of Variation I 2 
.................................................... _ ............................... _ ............ _ .......................................................... -................................................... 1"'....................................... . ... _ ....................................................................................................................... _ .. _-.......... _ ................................ -........................ ._ ... _ ....................... . 

Skewness! 3.998 
................................. _ ........................................................................... _ ....................... _ ............................................................................... 1..-..................................... 1. ............................................. _ ............................................... _ .•. _........................................................................................................ .. ..................................... .. 

Relevant UCL Statistics 
................................................................................................. ".-.................................. " ................................. " .......................................................... _ ............................ 1"' ............................. _ ........................................................................ __ ..................................................................................................... " ................................... _ ......... . 

Normal Distribution Test ! Lognormal Distribution Test 
.................................................................. _ ........................................ · ...... ·· ........ · .... "'Ci·j'j·j·efors .. ·Test'Sti3iis"iicT .. · .. · ........ ·O'j·1·!fT .. · .. · .................... · .. ·· .......................................................... · .... ·" ............ · .......... ·" .......... i3i·j·j·efo·rs··Test .. Staiis'iicT ...... -.. · .... 6~·1··56· .. · 
......................... _ ............. _ ..................... _ ................... -.. __ .................... ___ ..... _ ..................................................... -............................................. 1 .............................. -.... -..... ~ ....... -...... _ ......................................................................................................................... , ........ , .................... _ ..................................................... L .................... __ ... _ ........ . 

Lilliefors Critical Value! 0.09731 Lilliefors Critical Valuel 0.0973 
.................................................................. " ................ __ ...... _ ............................................................................................................................ L ........ _ .............................. ~ ...................... _ ................................................. _ ... _ ........................................................................................................... _ .................. _ ...... L." .......... _ ..................... .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
........................ _ ..................................................... -_._ ....... -... _ .................... -.. _ ................... __ ........................................................ _ ... -..... -...... - ..... -.... -.... -....... -..... -..... ~ ....... -.. -.. -.. -.......... _ ................................ -....... _ .......................................................................... -.... __ .............................. -_ .................. -........ _ ............... -.......................... . 

! 
................................................. " .................. - ...................... " ..................... -..................... " ..................................... " ................. _ ............................. ~ .... " 

Assuming Normal Distribution 1 Assuming Lognormal Distribution 
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.... _ ................... -............................... _ ............... _ ............................... _ ......... _ ..... -........ _-... _._ ..... _ ... - .. __ ._ ............................................ 1... .............................. _ ..... _ .. 1 .. _._ .. __ .... _ ...... _ ... _ ..... _ ...... _ .... _ ... _ ....... _ .......... _ ........ -......... .. ... _ ............ _ ............... _ ... _ ...... _ ............... ~.. .. ....... _ .... -_ ... -_ ... _ .. _. 

95% UCls (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 1.305 
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........................... _ ........... _ ........................ _._ .. -.. -........................... __ ...... -._ .................................................................. -............. _ ... _ ....................................................... 1.. ... __ ................................................ _ ....................................................................................... _._ ... _-.. -...... _ ...................................... _ ............... _ .......................... -...... . 

Gamma Distribution Test I Data Distribution 
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Theta Star 1.053 ! . 
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Adjusted level of Significance 0.04711' 95% ClT UCL! 0.64 
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·Res·u·ii .. o·j= .. ·1/2 .. ·S'DC .. (i'ronj"-·_· .. ·_-_ .... ·_ .. -.. · ...... · .. · ............................................ _ ....................................................................... -..................................... -.... -.......................... -.... -.-_ .................................................................................................... -................................................................................. .. 

Raw Statistics log-transformed Statistics 
...................... _ ................................. --.... _ .... _ .... _ ........ _ .................. _ ............................ _ ........ _ ......... _ ................................................................................................ ] ............ _ .................... _ ... _._ ...................................................... _ .................................................................................................. -.......................................... _ ................. .. 

................................................... _ .................. _ ............................... -......................................... _ ........................................................ -............. 1" ..................................... -1' ........................... -... _ ... -....... _ ........ -............................................................... _ .... · ...... · .. · .... · .. · .. ·• .. · .. · ........ · .... · .. _ ........ · ...... · .......... _ ...... ·• ...... 1 ............. __ .... _ .................. _. 
Minimumi 3450 I Minimum of Log Data 8.146 

................................................... _ ......... -...................................... _ ..... _ ............................ -.......................... -.... _ ..... _ ........ ·_ .... · .. __ .. ·_ .. _·_ .... 1· .... · ........ · .. · .... · .. · ...... _ ........ · .......... ·· .... · ................................................. _ .............................................................................. -.............................. -........... -..................... __ ................ -................. .. 
Maximum 77100 Maximum of Log Data' 11.25 
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Coefficient of Variation! 0.687 
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Skewness] 3.11 ! 
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~~~~~~=~~~~~-~;~~~~!\~~~~~~~I~~~i~~~~~~~~~~~~~~~~-;;~5~~~;~~~~!~~~jli;;t~: 
Anderson-Darling Test Statistic 2.12 I 95% Bootstrap-t UCL 18935 

::~=~:~~_=-~==:===~~~~~~~~~~~~~~~~e ---::~I~F:~::==:==-~~=:=~==:~~~;~~~~r~~;t;-;=~= 
Kolmogorov-Smirnov 5% Critical Value 0.0987, 95% BCA Bootstrap UCLI18869 
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Assuming Gamma Distribution , 99% Chebyshev(Mean, Sd) UCLI28509 
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Raw Statistics Log-transformed Statistics ..................................................................................................................... -................. -.-............................. -..................................... ~ ...................................... -..... -................................................ _ ............................................................................... -... -................. -................................... _ ................ 1 ...... · .. · ............................ ·-.. · 

Minimuml 2.82 Minimum of Log Data 1.037 
.................... , ........................... -............................................ -........ -.-............................................. -.................................... _ .... -.. -·l··-...... · ........ · .. -.. ·_--· .. --r ... -..... ·_ .. · ............................................................................................ - .......... _ .............................................. ·· .................................. • .. -T-.......... · .. ·_·-' ........ -..... .. 

Maximum 643 I Maximum of Log Data' 6.466 
.................... _ ...... _-...... -..................... _ ..... _ .. -...... ' ..................................................... -.............. -........ , .... -' ....................... _-.. _ .. -... · .. J ........................................... ,1 ............................................................................ _ .... , ................. _ .... ___ ..... _ ... _ .................................. _ ....... _ .............................................. 1... ...................................... . 

Mean I 69.61 I Mean of log Data 3.584 
..... ~ ................. --.. -...... -.--................. - ................................................ - ........ _ .............. __ ... " .... _ ..... _ .......... " ... _ .................... _ ....................................... _ ................................................................... _ ........................ " ....•...... __ ........ _. __ ............ _ .. _ ...... _ ......................... -.............................................................................. . ........................................... . 

Median 34.4 SD of log Data 1.077 
! 

Coefficient of variatiOnj! 1.62 I ! 
........................................ - -............ - ... -- ........... -............... , ..... '.'" ....................... - .. - .... '1"'---' .- .-............................................ '.' -........ '- -......................... -, ........... .. 

Skewness 3.653 i 
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Relevant UCL Statistics 
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...................................................................................................... , ......................... , ................... ' ..................... -........ -......................... ·· .... -·-.. · .. · .................... · ...... _··· .... , .. l .... · .......... · .. · .............. ·-.......................... -......... -.... -........ --.................... -................................................................. -....................... ' ................ . 

Gamma Distribution Test i Data Distribution 
.................... - .. --......... - ...... - ............................ - .............................................. _ ...................... _ ................................... ····· .. ·· .. ············ .. ··_·· .. ···T· .. ··········· .. _-··-.·_ ..... __ ..•... J .................. m._ .................................................... --.......... - ..................... _.-.. - ..... - .......... -.-.. ---........ , ... ,. ................... - ........................ -_ ..... _ ..... _._ ................... ,-..... .. 

k star (bias corrected) 1 0.864 I Data appear Lognormal at 5% Significance Level 
.................................. _ .............................. __ ........................................................ -..................................................................... _ ........................ ~.-.............. - ........... -..... -..... J ............. -.. --................... -..... -... -.... _ ........ -.......................................................................... _ ............................ -................................................ -............................................ . 

Theta Starj 80.56 ! 
..................................................... -.......... __ ._ ..................................... __ ........... -.................................................. --........ -....... -.. -........... -.... ~ .............................. -.--.... ~ ........................... -.... --.... ---............ --................... -.. ~ .... -........ -.............................. --.. -.. -............................. -.-.......................... --..... ~-.............................................. . 

nu staq 143.4 I 
....................................... -...................... -.. _ ........ Ap·proxim·ats .. chTsq·uare· .. Va'iu·s .. '(Os)'l .... _·f1··S:a-...... ,-.. ,j.- .......... , ........ - ..... - ....................... --.. - ......... •• .. N·o·n·pa·rametric .. ·Statlstlc'S' .... · .... · .... ·-·-.... -... -................. ' ...... ' ...... -.......... . 
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Adjusted Level of Significancel 0.04711 95% CLT UCLI 89.97 

.............. -....... -...................................... -...................................... - .......... -.......................................................................... -.... -.. ···-······1'············ .. ··· .. ····-············ .. .1.· .. ····-.-........ -..... - •.... - ..... - ............................................................................. -.......................... --..................... -.................... -..... -.... -............................ -............... . 

Adjusted Chi Square Value. 116.3 j 95% Jackknife UCLI 90.2 

Anderson-Darling Test Statistic, 3.258! 95% Bootstrap-t UCL I 100.5 
.................................................................................................. --................... -.................................................... -········· .. ····· .. ··· .. ····-······ .. ·······l············ ............................. ~.-.... -.. - •.... --...................................... -..................... -........ --.. -..... -..•..•.... -............................................................. -.................. -......................... _ ..................... .. 

Anderson-Darling 5% Critical Valuel 0.787 I 95% Hall's Bootstrap UCL 94.9 

Kolmogorov-Smirnov 5% Critical Valuel 0.101 I 95% BCA Bootstrap UCL! 95.36 
••••••••••••••••••••••••• _._ ••• y~ ........................ , ................... _ .......... _ •••• _ •••••• ~._ •••••• '" ••• .......................... , ......................................................................... _ •••• ~ ................... ,._ ••• _ ••••••••••••• _.'( .......................................... _ ....................................... _ •••••••••........... ~ .................................. , ........... ww ... _ .................................................................. " ...................................... . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 123.6 .............................................................................................................. -............................................................... "." .......................................... ] ............. -........................... + ............................................................................................................ _ ........................................................... ············ .. · .. · .. ············ .... ·1········· .. ··· .. ·· .. · .. ·· .................. . 
i 97.5% Chebyshev(Mean, Sd) UCL 146.9 

.....................•....... " .................... -..................................................................................... -.................................................................................................. ·························1··················· .. ···· .... • ........... " ..................... " ................................................................. - .......... " ...... _ ................................................................................................ . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 192.8 

............................ _ ...................... _ ........................................................................ " .... _ ................................................. " ............................ , ........................................ t ......................................................................................................................................... _ •.. " ..... _ ....... _ ............... " ...................................... + .. "" .................. " ............ . 
95% Approximate Gamma UCLI 85.51 I I 
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Result or 1/2 SDL (lithium) 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
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Potential UCL to Use Use 95% Approximate Gamma UCL 9.055 

....................................................... ........................................ -.-............. ~ .................................................... ~ .............. .......................... _ •••••••••••••••••••••••••• _ •••••••••••• - ••••••••••••••••••• - ........ _ ...... , ............................................................................................. - ....................................... ¥ ........................... .". .................................... .............................. ~ ....................... . 

·Resu·lt·o·r···1i:i··s"DC(ma·ii .. g·anesej" .. ················· ................................................................................................................. _ ............................................................................................. _ ................... , ............................ _ ... , ................... -........................................................ _ ............ _ .................... . 

.......................................... _ ................................. __ ........... _ ................................................................................................... ········ .. ········ .... ······· .. ·Ge·neraT""Statls"ii"cs .. ····· .... · .......................... _ .................................................................................................................................. , ........................ , ........................... .. 

........................................................... -.... _ ......................................................................................... _ .. _ ................................ ····· .. ·· .. · .... ·Releva·ntTfC'C·Stati'stlcs .... · .... ········ .... ··· ................................................. -_ ............. _ .............................................. _ .................................................................. : ... . 

......................... _ .................................... ·········· .. · .... ·Normafbistrlbuti"o·n .. ·Tesi .. · .... ··· .............. ··· .. ·· .. · ........ · .. ···· .. ·· .. · .. ···· .. ··················r···· .. · .............................. -............ _, ............ - .. ··Log .. i1·o·rm·ai··bfstri"hu"ilon···Test·· .. · .. ···· .... ··· .. ·· ........................... _ ....................... . 

=~-~=~~-:-~~==~~:=~-=~~=~~~~~~i~~~;~E:;i~~E::==~:==-=~~:~~====~=~~~~~i~;f~i;~; 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level ................................................................................... _ .................. _ ........................................................ -............................................................................................ + ........................................................................... _ ..... -................................................... _ ...... _ ................................... _ .. _._ ........................ _ ................................. .. 

.............................................................................. -...................... _ ... _ .................. _ ....... _ ...................... -.......................................................................... -.................... J .................................................................. -.......... _ ..................................................................... -.............................................................................. , .............................. . 
Assuming Normal Distribution ! Assuming Lognormal Distribution 

::::-~~=_::=::-~:-:_~-=:===-~~==~~:~~~e~Yi~~~~I::2~2~::::t=======::==:~:::=~:::_=::::::::::~~~~~~~~::~7~~~::~ 
95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCL 310.2 

~.: ... ~.~.~: .. : ... : ... :: ... :=.: ...... :::.:::::::.: ... ~::: ... ~.: .... ::.:: .. ::: ... : ....... :~ .. ::.:: .. ::.~ .. :::::.:::.::: .. ~~.~.:.~~j.~.~~~~~:~.~~.::9.~~:~l. .... :~~:~:.~ .. ::.:~:::.I:·~·: .. : .. : .. ::.:: ..... ::=· .... ::~~ .... :·::::: .. ::~:~·:·.·::· ..... :: ... :: ... :.:.:.:.:::: .. ~~.~~:~:~~.~~~~~.~-~~ .. :~~ .. ~~~:~··~ .. ~.=.1' ........ ·~:~:~~::? ..... · .. :· .. .. 
95% Modified-t UCLl 281.7 99% Chebyshev (MVUE) UCL, 379.8 

............................................................................................................................................................................................................................ _.1... .......................... _ ............................................................................................................................................................ _ ................................................... ..1 ........................................... . 

................................................................................. -...... -........... -.............. ···· .. · .. ·k··sta·r .. ('bfas· .. correcied')r··· .. ····· .. ···S·:26~f (···· .. ············· .. ·· .. "Da·i8 .. ci""o· .. n·ot .. foliow··a···6"isc·ernable·6istribuii·on··"{Ojj'sy .. ·· .. ··· .. ··· .. ············ .. . 

~~=~=~=~~=-:=~~~~;~~~~~~~~~~~~~~;3;~~EE-=~~~~=-:==::~=~~~~~~~~~~~~~==~:-~~::=~~==: 
Adjusted Level of Significancel 0.0471 1 95% CLT UCL! 280.8 

==-~:==~=:=~=::~~~=~~~:==~~~==f=~=]~~~~=~~:=:==::=~;i~~~~f~~~~~~11E;i~= Anderson-Darling Test Statistic! 1.874 I 95% Bootstrap-t UCL 288.2 

~==:::=::::::=:==~~~~~~;~~~~:~~::~i~J=:::~::~:=::::=::::::::::==::~~~~~~~~Ii~~~~~F!~~::: 
....................... --............. ¥ ............... _ ............ - ......... -.- .......... __ ....... __ ................... _ .................. ..... - ....................... -.~ .......... - .... - ..... - ....... ': ......... ·-.. • .. ·····-·· .... • ...... ········i .. ··· .. ···-···-· ...... ·, .. ··~· .................. _ ................... __ ...... ..--_ ....... -............................... _ .. - ............ _ ......................................................... ····· .. ·· .. · .. ··1········· .. ·· .... · ...... ····· .. · .. ··· .. ···· .. 

Data not Gamma Distributed at 5% Significance Level: 95% Chebyshev(Mean, Sd) UCLI 319.3 
...................................................................... _-...................................................................................................................... --·····r········-·····_ .. ·_············r··········· .. ··· ... ·-.... --... -.. · ...... · ......... -.... -.. ·-......... 9:7:·5% .. ·ch"ebYs·hsv(rv,.s·an·:--·~idrU"C"Lr··j4·6·:·1 .. ····· .. ····· 

...................................... ········· .. · .. ···Ass·u·mi"ng-Gamm·a··6Is"tr·iiJ·ut"i·o·i1 .. ·· .......................................................... "]" ......................... -.. _ ......... -...... _ ... -.. _._ ......... _ ........ 99-%'-CheiJy'shev(M'ean~"Sdru"cLr""'39'8'j""""""" 



.... _~ .... L:.;:.d_2:2 ___ .~2Hl:yi(.i.;t;··.iJ~._~ .. ~.c~ji:J'·;·E!W:". ,;:.';.u ·JJ}ilii[ ... _~j._L~ . .i.J~;;:j) u. ~' .. " ····· .... :fSi}.::··y···.·· . .1~L_._2L~J~.1::: ............ _jd~;·::t~2u·,c.~~ 
95% Approximate Gamma UCL I 279.1 l . r 

, ! • 

..................................................... --........................ -...•.... _ ...... --............................ -................. -._-..•. -.--...... _ ..... -···············_····-····T····················-··················r·············· .. ··········· .. ······-······· ....................................... -.................... - ............. -................... -............... ···········-·················-.. · .. ···_·····-T·········· ... -.......... _ .. -.-.... . 

! . i 
.. -.... ~ ............... -...................................................................................... --.... - .. _ ........................... _ ........................... _ ................ __ ....... _ .............. j ....................... "._ ............... { ..... _ ...... -..................................................... - .................................................... _ .................................................. ~ ....... ··· .. ···· .. ········--········ .. ·········i··_·········· .. ·· ... --... ~ ........ --.. 

Potential UCL to Use ! Use 95% Student's-t UCL! 281.1 
~ ~ 

.. Result··or···1i2···s"bT··Cmerc·lJ"ryf········· .. ········· ...................................... -.......................... _ ....................................................... -.............................................................. -.......................................................... _.-.................................................................................. -..................................................... . 

.......... -.............................................. -... -........................................................... _ ... -................ -............. _ ............. ············ .. ·············, .. ····················Ge·nerafSta"iis"ilcs .. ·····~···················-· .. ······-······· ...................................................................................................................................................................... _ ... 

Relevant UCL Statistics 
...... -....... _-........................................ ······· .. ····_······NormaT6is·tilbiJti"on···Tesi .. ·······-................................. -................ -.......... -....................................... -................. ··· .. ···········Iogno-rmai"-oi"stri·butlon·Te·st· .. ··· .. ···.·······_····.········.··.···· .. ·· .. ·w·.········ .... · .... , . 

........................ -........................................... -..................................... -...... w·---··IiTiTefo .. rs·Tesi·statis·iicr .. ···········O:38y·· ........................ -.............. -..... -.. _ ....... -....................... _ ......................... _ ...... ··········Lili·iefors·Test .. St~itis·tlcr··········6:·o883' 

... -_ ............................. -...................... -.. -.. _ .................................. -....................................................................... -······ .. ··_···· .... ··T········· .... ·• .. ············ .. · .. · .. ··· ................................... -.•.........•..... -.. -........................................................................................... -._ ........................ __ ....... -.. -............... !... .................................... . 
Lilliefors Critical ValueJ 0.0973 Lilliefors Critical Valuel 0.0973 

················· .... ······_·················_··Data .. ·rl"oi"'j\j'orm'aY'a"i"S%"'Slg"nlti"can'ceT:evef-" ................................. ·······························"j)·ata .. ap·pear""Lo·gnormai'ai·S%-Slg·nTfi·ca·nce·Tevef""··························-.. ·-.. . 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

=:==::==-~~==:--=~-~:=:=~=:=====~~~~~~!:=~~;~~=~==~====:=~=~:~~=:==:=~=====-~===== nu starj 87.68 I 
..................... _ ............................... _ ..................... _ ........... _ ......... _ .. _ .... ,-.... _ .... -......................................... _ ........................................ ,.. ............................. ··········1·····-.. ····· .... ···_·············-··········· .................................................................................................. _ .......................... -.................................................... _ ......................... . 

Approximate Chi Square Value (.05)! 67.1 Nonparametric Statistics 
..................................... -............... _ ............ ~ ......... -..... -.............................................................. _ ..................................... _ ............ -... -......... -.. ~ ........................................... ................................................ , .... _ ...... , ................................. -...................... -.......... -........................................................................................ .. .............................. .. 

Adjusted Level of Significance! 0.0471! 95% CLT UCL 0.0362 

~ .. ~.: .... :::::.:::.~:.~:.: ... :::.~:.:::.~~:: ... : .. ::.::.:~:: .... : ... ~: ... ::: .. :.: .. :::::.::::: .. :: .. :-~: ... ~~!.·~:~~~:~:::~·~~::·~~~~:~~~~~~ .. ~~·lr:·::·:::::·~:~~:?:~~:.::~r:.::~:.~.~·:·.·:.::~:·.· .. :::·::.:.···.:··:::~: .. :::.::.~:~: ... : .. ::.::~: .. ::.::.~: .. ::.::.:: .. ::.~ .. :::~::.~:.::: .. :~:~.·~~~-~~~:~.:.~~:~~~:~:i:~~::.~:~~l!.·: .. ::~::::::~:?:::?.~~~ 
! 95% Standard Bootstrap UCL. 0.0365 

...................................................................................................................................................... _ ... _ ................ _ ................... _ ... _ .•.•...... , ............................................................................................................ _ .............................. __ ..... _ .................................... -•...•..•. _ ....................... -.....•.. -.. - ..... -.-.~ .... -..... -.....•.... - ........ . 

..................................... _ ...................... _ ..... _ ..................... _._ .... ~~~:~:~.~.~.?.~.r..~.~.~.~ ... :'.:.~.~ .. ~.~.~~.i_· ............ ~.:.?.~~ ........ __ ..... _ .. _ .... _ ...................... _ .... __ .............................................................. _ ..... _.=:.~ ... ~.~.~~.~~.~.~.~.~.~._~.~.~j ......... _ .. _._?.:.?.~.:: 
Anderson-Darling 5% Critical Valu 0.815 95% Hall's Bootstrap UCL 0.0863 

...... -... -...... _ ...... _ ................................ ········-··········"Kolmogo·rov=Smlrn·ov··Te!i£Stati"stic ··············· .. 6~2·08···· ....................................................... ·················· .. ·················-····95%··Pe·rcentife'''Bootstrap''"UCL .. ·············O~637i 

..................................................... -.·············-·koi"mogo·rov~s-mjrn·ov·-5%··C .. rjiic·ar\i"ai"uet··········· .. ···6:·1··03·· ............................................... -.. -.... -...... -................. ~ ....... ~ ....................... ···s·s·%··S·CA .. ·Bootstrap···U"CC· .. ··············O·:04S·5 

..................... __ •..... _ ...................................... _ .•• _._ ...• __ •....•..•••. _ ..• _ ..................................................... _ ....... _ .•..... _ ... _ ••.. _ ........ _ ... l.._ ........................................................................................................................... _ ................................ _ .. _ .•••.... _ ... _ ............................................................ _ ..............•. _ .............••...•........•. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0586 

~~=~===:===~~~;~;~~~:~~~!~~==~=~==~::~=E===:===~=====::~!~~~~i;1~i;~f=~~~~2 95% Approximate Gamma UCLj 0.0296 ! ............................................................................................................ _ ........................................ __ ....... -........ _ .. -._ ........ _ .. _ ..... _ ...... _ ... +_ ........ _ ............ - ..... _ ... _ ................... -....... -......... -... _ .................................................... -.................. _ .. _ ..... _ ........... _ ........................ -.......................... { ......................................... . 
................................................. _._ .. -.......................................... -.... -.. ~:~ ... ~~i..~.~~=.~ .. ~~.~.~~ ... ~-~-:.L ................ ~:.?.~.=.~ .......... -.... _-_ ... -............ -......... -.-................................................................... --... -..... -.- ... _ .. _ ............. _ ................. _ ....... -..... ..J. ............ ---...... -........ --. 

! I 

I ! 1 .................................. -............ ··_·-··_· .. ············· .. ·····Pote·nti·af"uCC·to···Us·e· .......... -....................... -............ _.-........ ······.···········r·.·········-·············-· .. ----··· ............ -.--........................ -....•........ -···· .. ············-······-·····-·······Us·e···9·S·o/~-·H=CJ"C-Cr···-·····_·
6
:(3·254 



Result or 1/2 SOL (molybdenum) 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
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General Statistics 
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Coefficient of Variation 0.906 I I 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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Data Distribution 



~::;·';/2·;,··>L.L~u~.;L .... ~;"; U __ ,_:~~!;:s·~~~.L~:'.:;;'~·.;·.:~hi~L ... __ .. ~jLJiCJ.· .. ;·i .. ·it . .J.l:t.~~; i2LL2.~~ .'1', .. ·3br: ... .'-••••.•..• ',' ... _Jd.··;··· __ '····.~~.L2_}:·~. c ·;~i; .. lli~:~.ili~L~.~~. 
k star (bias corrected) I 2.606 I Data do not follow a Discernable Distribution (0.05) 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 101.2 
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.......................... __ .. _._ ........... -..... . ....... _ ... __ ................................. _ ............... -.. _--....................................................................... -.. -......... ~ ..................... _ .......... -_ ....... J. .... _.... . .......... _ ................................... _ ... _ ...................... _, .... -....................... _............ . ................. _ .. _ ................ _ ........ __ ...... "_ .................... 'C •••• _ ................... _ •••••••••••••••••• 

Adjusted Level of Significance I 0.04711 95% CL T UCL\ 0.755 
~ t i 



Adjusted Chi Square Value! 187.4 ! 95% Jackknife UCL! 0.756 
........................................................ -................................... _ ........ _ ..... - .. _ ................................ _ .... __ ........... ···_·································· .. ··T·······························_········1···· ........ _ .............. _ ......... _ .................. ·········_······_ .. ··_··S·S%···Sta·n·(ia·re!"·Bo .. otstrap··u·C'cl·· .. ··· ...... ····6:·7·sif· .. 

1 I ! 

Anderson-Darling 5% Critical Valuei 0.774 I 95% Hall's Bootstrap UCL! 0.816 
................................. _ ........................... _ ......... · .. ···· .. · .. ·-Koimog·o·rov=smi"r·n·OV··Tesi·siaifst·i4 ...... ·· .. · .. -.. o~'3·3·if·T .. ·· .... ···· .. ········ .. ···· ······· .. ··· .. ········ .. ·· .............. ·· .. ··_ .... · .. ·· .. ·· ...... · .... 95%···p·e·rcent·fis .. ·Boo·tstra·p .. ·U'c'Ci'······· .... ····656S·· .. . 

~~~:=::=~:==~~~~~~~~~~~~!:'~~~~~~~~r:::~~:=~:=====::=:==-=-=::==:=_~~~~~~~~~~p~c:~t~~~= 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL 0.991 

-: _ :_-~ ---~::_-:-_= __ :~: -.:::::=-_=:=-- _-:_-_--:::L=- ----l:~-=-:---- ::_=~:7~~%?~j,!~~e~~::~ri. _sdi~O_~L -_~}~5: 
-----------As.:'~~~~G:iZ;,(j:~:~~~~ma -UeL --- - -ii52" _j _ _ ____ _ _ __ _ _ __ ______ 99_~he_b~h:~(~ean~~d!_U_~~ ____ ~~7? 

........................................................................ · .... · .. 95% .. Adjustsci'Gamm·a .. ··U'C'C · ...... ·· .... ·· .. '():·722"·· .................................................................... _ .... -.. _ ............................................................................................................................................................................... .. 

............................................................................ · .. ·· .. · .... ····Potenti·aT[iCI··to"lis·s .. ·· .. ······· .. ··· .. ··· ............................................................................................................................................. ·· .. U·se .. ·95·o/~ .. 6hsbys·hsv· .. (M·e·a·n·; .. ·Sd)'·ljC'C · .. ··· ............ o-:-!3'9·f··· 

.................................................................... -..... -............. _ .................................................................................... _ ...... · .... ·· .... -.... -.............. · ........ 'Gs·n·sraTsi8tfstlcs .. · .. ·_ ...... · ............. _ .................................................. _ ......... -.................................................................. _ ..................... -.................. _ .. _ .. _ ........ _ .. .. 

Number of Valid Samples' 83 Number of Unique Samples 71 
.................... -......................................................................................................................... _ .. _ ........................................... · .. ·· .. · .. · .. · .. · .... ··· .. , .......... · ........ · .. · .. · ...... ·· .... · .... 1· .. ··· .. · ................................................... - ......................................................... _ .............. -.... _-........................................................................... ] .......................................... .. 

.................................................... _ ..... _ ............................................................................................................................................................. .1.. ........................................................................ _ .. _ ........................................................................... __ ..... _. __ ................. _ .. _ ............................................................ _ ............................. _ ............. . 

~~:.:~: .. ::.::~~:~.~~:::=:~.:~:.=.::~:.:::~: ....... ~ .... : .... :: ... :::.: ... ::: ... : .... ~~.: .. :::::.::~.:.~~: .. :: .... ::: .. ~~: ...... ~~:: .. ·::::·:: ........ ~~·~~~~~I .. ::~~ .. :: .. ~::~:.~···::~::·:::[::: .... :: .. :::::::.: ... :::,,::.::.::: .... ~~.~.:~ ... ::::.::.:~:: ... : .... :: .. :~.~-..:: .... ::.:.~= .. ~:: .. ~ .. : .. : .. :: .. ~~~~:~~~~ .. ~~.~.~~~.~:~~~. ":::::::=~~~~~~":. 
Maximum 645 Maximum of Log Data 6.469 

_.w ..•.. __ .......... _ ............ _ ... _ ...... ~ .................................................................... _ ... _ ............................ _~ ............... _ .......... _ ..•. ~_............ ............... ...................................... . ....... _ .................................................. _ .... _ ...................... .-.... _._ ..................... " ........................................ _ .............................................................................................................. .. 

Mean 29.8 Mean of log Data 3.055 
......................... - ..... __ ..... - ........................................................................ _ ................................................ _ .. _ ................... _ ......................................... _ ....... _ ..... - ........ _ ... - -_ .............................................. -... -................... _., .............. -.-.... _ ....... _ .... - .......................................... - ............ -.. --............. _ ...... _ .............................................. _ ..... _-... _ ... .... 

Median 19.5 SO of log Data 0.544 

.................................................... -................................. · .. · ............ · .. · .. · .. ·· .... ··· ...... · .. ·~·~:.~·~~·=·~~ .. ~~~~~~~::·t·· .... ····· .. ····~·:·~~·~·····lL .......................................................... -........................................... -......................................................................................... -................. I·· .... · ........ · ...... · .... ······· ...... ··· 

........................................ _ .................................................................................................. _ ................................... _..................................... .._ .................................................................................................................................... _ .................................. , ................. "' ............................. _ ................................ 1. .................................. _ .... . 

......................................... -.............................................................................................. -........................................... · .. · .. · .. · .. ······ ...... ····· .. ·R·ei"eva·ntTi'C'C··sia·ilstlcs·· .. · .................................................................................................................................................................................................... _ ........ .. 

.. .............. ... '''-'' ... ... ................ .. ......................... _. ........ -... ..... ...... ... ......... . ......... _.. ......... .. ..... .. . ..... - ................. J ........ _...... ... ...... ......... . .. .... .. .......... . .......... __ ........................... _... ......... ......... ..... .. .............................. "-"- -"' .................. . 
Normal Distribution Test Lognormal Distribution Test 

:_ .~=~:--~--::--:~ -•... ~~-:=_~ _:-:_:-~~\;~~~~;I~~~~:F---~~:;~:_ -~:~:~~::--:-: :::~:_::-:::: ~:-_~~~;~~i~~~~~F-_~;~3 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

............................................................................................................ - ............................................................................................................................................................ 1" ............. _ ............................................................................ -_ ......................................................................... _ ......................................................................................... . 

........................................................................................................................................................................... _ .......................................................... _ ........... _ ............... L_ ............................................................ _ .......................... _ .......................... _ ............................................................. _ ........................................................................ .. 
Assuming Normal Distribution 1 Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 31.33 
............................ - .................................................................................................................................................................... - ................ 1' .................................. _... .. ................................................................................................................................................................................................................ 11 ......................................... .. 

95% Adjusted-CL T UCL, 50.11 97.5% Chebyshev (MVUE) UCL 34.27 
...................................................................................................................................................... _ ............................................... -................ .J............................. .. ...................... _ ............... _ .......................................................... _ ... _ .................... "'_ ........ _ ................................ - ........................... ~ ..................................... _ .. . 

95% Modified-t UCLl . 43. 99% Chebyshev (MVUE) UCL! 40.05 
............................................................. "'_ ................................................................ , ................ _ ......................................................................... 1............................. . ........................................................................................ _ .................................................................................................................... L.. ....................................... . 

. :: ..... ~: ... ~: .. : .. ~ .. :.::.:.:.~:.:.::: .. ::~.:: .. :: .. :.: .. :~.:.:::.: .. :: .. ~~~~~~~.~~~~:~~:~~~~.~~~!~~~:~.~: .. ~.:.:::.·::: .. :: .. :·:·:·:-1·:·~ .. ::·::::: .. : .... : .. ~::::~: .. ~·:: .. ll .. ::: ...... ::: ...... ~~::.:.::.:: ... ::.~:::::: .. ~: ... :: .... ::::.: ... : .. · ... :· .. ~=:: .. ~:~.·~~:~~.?~~~~~~~·~:i~.~· ... :: ... :: .. =: .... :: .. ~:::: ...... :.: .. ~~.::.: ... :::: .. :::.::.: .. : .... :.::: .. ::::::: .. ~:: ..... 
k star (bias corrected) 1.568 Data do not follow a Discernable Distribution (0.05) 

.. ··· ........... ·0000---......................... -................. - .............. -· .......... ··· .. _· .. ··_· .. ·_· .. ·· .... · .... · ...... ·· .. · .. · .. · .......... ·· .. · .. Th·eta-Sta'r ........ ·· .. ·1 .. 9:·61" .. · .. · ...... ~-.......................... --............................ --....................... -.. -................... -................... _ ................. _ ............................................ _ ............. __ .................... -.... . 

.............................. __ ........................................................................................ _ ............................................ , ..... -.... -.. · .... · .. ·· .......... · .... · ...... _ .. ·1··· ...... · .. · .... · .......... · ...... · ...... ·! .. • ........................................................................... - .............................................................................................................................................. - ....................................... . 

nu star 260.3 I 
... : .... :::.:.:: .. : ... :.:: .. ::.~:.::.::::.::::.: .... : .. :: .. :~ .. ~: ...... ·.::: .... :··~~~:r.~~~~.~~~·~ .. ~:i~~~·~~~~~::y~~~~:.~::~~?:J:: .... :.~~.~.::~ .. : ..... :.].:.:.:::: ...... : ..... :~:::.:.:: ... : ...... :::: ........ ::: .. : .. : .... :.~:.::: .. : .... : .. ~ .. ~:~:~~~~~ .. ~~~~i~.:~~~~~~'.~-.~·.: ... : ... :::: .... :.::.~:· .. :~:: .. ~:~~:::~:: .. ::.~::::: .. : ..... ::.: .... ::: .. 

Adjusted Level of Significance 0.04711 95% CLT UCL! 42.33 

::.:::.::: .. : .. :::.: .. : ... :.:: .... ::::::.: .... ::::.: .. ::.::~ ... :.~ ... ::· .. :~~::.:: ... ::·.:.::·:·:::::::.:~~~· .... ~~r~_~ .. ~~~.·~~:i:.:~:~~~~~~~~~~~I:.:·:.::~~:~·::~··::.·:·:~ .. 1::.:: ... :.:~: ... :.: .. : .... ::.:.: .. ~::.: .. ::::: .... :.:.:.: ... ::::::: .... :: .... :.::::::.:: .. : .. :.~: .. : .. :~~~ ..... :::~-::.: ... :.:.:~~~: .. ~:~ .. ~:~~~ .. ~~~:.~~~[.:.::.::.~~:~~?::::: .. ::: 
j' 95% Standard Bootstrap UCLI 42.22 .................................................................................... _ ................ _ .... _ .................................................................. ··· .. · .... ··· .. · .. ·· .. · ........ · .. _·f· .... ·_ ........ ···· .. · ........ ·· ....................................................... _ ............................................................................. _ ............... _ ......................... -......................... __ ........ " ........................................ -

Anderson-Darling Test Statistic 11.79 I 95% Bootstrap-t UCLI 96.34 
................................................................................................................................. -. __ .................. _ ................... _ ... ·-·-· .. · .. -................ ·~ .............. ·-.... · ........ ·-····T ................ ·· ......................................................................................... -_ ................. _ ...................................................... - ......... ·· ...... -.. •··· .. i .. • ...... - ........ ·--.. · ...... · .. · 

Anderson-Darling 5% Critical Value! 0.769! 95% Hall's Bootstrap UCL! 87.12 
......................................... _ ........... _ ...... _ .............. _ ...................................................... - .............. _ ............ -.................... - ..... - ............ ~ ............... - ........................ J .............................. _ ..... -........................ _ ........................... _ ........... _ ...... - ...................... _ ..... _ ..... _ .... -................ _ ............... ··· .. ······ ...... l .. --··· .. _ .. -·· .. · ............ · 

Kolmogorov-Smirnov Test Statistic I 0.289! 95% Percentile Bootstrap UCLI 44.62 



Kolmogorov-Smirnov 5% Critical Value) 0.09981 95% BCA Bootstrap UCL, 53.78 
.................................................................................................... _ .... _ .......... _ .................................. _ ..................................................... J.._ ................ _ .................. .). ................................................. _ ........ _ ................................................................. _ ................................................................................... -..J. ... -... _ ............................... . 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCLj 63 
...................... _ ...................•............................. - .. _ ..... - .................................................................................... ························ .. ··· .. ········ .. ····r···· .. _············ .. ·········-· .. i .. ········ .. ···················· .. ·· .. _ ......................................................................................... -.. -.................................................................... _ ...... -t ......................................... . 

...................................................................................................................................................................................................... 1 ................................... .1. ...................................................... - ................. =?:.~~ ... ~.~.=.~~~.~.:~~.~.=.~.~~ ... ~.~?~.~.:1 ......... ?..?..:.~.?. 
Assuming Gamma Distribution j 99% Chebyshev(Mean, Sd) UCLj 105.6 

.-............. ~.-... -.. --.-....... ~ ... -..................... -.. -.-................... . ............. _-............................ _ ............... __ ........................... -........................... ~·-···l~·····--········-····-················~········· ........ . .. , .................... _ .... -_....................................................... . ............................................................................. _ ... __ ........................... ! ........................................... . 

................... ....... ... ... ...... 95% Approximate Gamma UCL, 34.64 I 

............................................................................................................................................................................................................................ L ........................................ 1. ....................................................................................................... _ ................................. _ ........................ ···· .. ····· .. · .. ·· .. ···· .. _···········_···········1 .. ······· ........ _ ...................... . 
Potential UCL to Use i Use 95% Chebyshev (Mean, Sd) UCL. 63 

.................................................................................................................................................................................................................................................... .1.. ............................................................................................................................................................................................................................. .!.. ........................................ . 

··R·esu·i"t"or··1i2 .. ·s6C·{v~intidfl .. mr··········· .. ··· .. ·-........................................................................................................................................................................................................................................................ _ ........ _ ..................................................... -..... _ .......................................................... . 

............. _ ......................................................................... -... _ .................................. -....................................................................... _ .......................................................... j .............................................................. _ ........................................................... -................................................................................................................ " ...................... . 
Raw Statistics Log-transformed Statistics 

11~.~·:::::::·.~~~-.::~·~~~~: Maximum 45.6 Maximum of Log Data 3.82 
_ .............................................................................................................................................................................................. _ ........................................................................... _ ........ _ ............................................................................. __ ................. _ ......................................................................... ··· .... ··· .. 1····· .. ·· .. ··············· .. ···· .. · .. · .. ··· 

Mean 13.76 Mean of log Data 2.538 
.................................................. , ....................................... _ .......... "" ....... - ............................................................................................... _ ......................................... - .................. _._ ................................................................................ _., ............................................... _.-... __ ......... ,....................................... . ... " .. , .................... . 

Median 12.9 SD of 10 0.404 
..................................................................................................... _ ......................... _ ........................................................................... _ ........ ···_·· .. ······ .. ··········· .. ······· .. ·1····· .. ············._ ................................ _ ................................................................................ -...................................................... . 

SD 6.248 
................................................................................... "' ........................... _ ............................ , ............ -.............. "' ............. -~ ......................................................... -...... ~~ .... --. ....................................................................................................................................... _........................................................................................ . .......................................... . 

Coefficient of Variation 0.454 
................................................................................................................................................................................... _ ..... _ ................. _ ......................... -.................... } .............................................................................................................................................................. _ ............... _.......................................... .. ...................................... . 

Skewness 2.186 . 
........ _ .......................... _ .......................................................... _ ................. _ .... _ .......... _ ............... _ ........................................................ _ ... _ ................................ _ .............................................................................. _ ............................................................. _ ............................................................ __ ........... 1..._ ............... _._ ............ . 

Relevant UCL Statistics 
........................................................... ··········_·· .. · .. ···No .. rmiii"'6i·s·tri"b"iJ .. tio·n .. ·Tesi···· ................... _ ......................... _ ....................... ··T···· .. ··········-····-.... · .... ·-····· ...... ··············~····· .. · .. [ognormaTo .. istrihutlon· .. Test .. _ .. _···· .. · .. ······· .................................... -........ . 
..................................................................................................................... _ ........ · .. ····Uj·j·j·efors· .. Tesi·s·tatistlC;T··· .. ···· .... ··O·:·1··1"3· .. 1·· .. ··· .. ····· .... · .. ································ .............. -.......................................... ···· ...... ·_···-LfiTiefors··Tesi·s·ia·iis"tiC;r .. · ...... ····· .. 

c
):'c)"ei1" 

:.:.:~.: ... :.:.~:::-.:::::.: .. : .. :::::.::::.:: .. ::~.~: .. :::.:: ... ::.-. .. :.:.:::: .. : .... : ... : ..... ~.: .. ::.:::.:::::: ... ::.~~:i:~.~~~~~ .. ~.:.~·~i:~~~~~: .. ~~~~:~:t:.::.:::::::.?~:~~?~l.::·-..::.·: .... :-.:·.:·: .. : ... ::··:.:·:.:·=:.::.~ .. ::: .. :.: ... ~.::::~.~~:.:::.:::.: .. :: ... -. .. :.: .. ::.:· .. :: .... :: .. :·~~~~~~~~~~:::~:~~:~~~:~.i .. ~~~~~I.:·:.:: .. ::: .. ?::~:~ .. ?~: 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

=~-~==~-===~:=-~;;~;,~~:~;a;;;~;;~;=:::--~=--==-=~~r-~=:~=:-=--~~=~-=;;~;~~~:~~~~;:a~~:i;~;~=~=-~=~=~~= 

.......................................................... ······· .. · .. ···············Ga-mm·a···6i·s"irii;utlon· .. Tesi··· .... ············· .. ················· .. ····· .. · .... ·······················r········· .. ·········· .. ··_· .. ·············· .. ······························ .. · .. ········· .. ··-D~ita .. bls"tilbutlo-n .. ·· .... ········· .. ·· .. ·············· .. ········ ................................................. . 
1 ............. _ ............................................................. _ .............................................. ·······k·sta·r .. ·(bias···C;orrecte·dY"·· .. ········ .. ··5j~32···r··············· .... Data···apps·a·r··Q·a·mma .. o .. is"tiibutecfai"··S·%···S·j·{i"n·j·f1ca·n·ce··Levei"······ .. ····· .. ···· 

~=~:=-~:--~-==:~:==~=:==="====-:===!~~~~~~~----:~~~~l=:=:==::=~:=====~--=:::=:===:=:~=:=:::::====:=~:==::==:-=-= 
--. -:=:-----:-": -- -- -:-A~p;~:~::fe~~~t;es~~2~}:lF9~~Lt-~-~--=-=:---~-~-~o~a~~e!~c-~s;:!~:Tu~~--14~8~-
---------::=~-=---==~::-:::--::=~~j~~~~~_~~_~~~~~-~~~~ --!!2:-~:~l-~---~~:~:-::==-:=-::-=:----=:==:=~~~~~-~~riT~:~~-r_=iE~: __ = 
.............. . I 95% Standard Bootstrap UCLi 14.89 

............ ~.~~~.: ........... :.:~::~ .. :::::::.::: .. ::::: ........ : ... ~ .. : ... :.::: ... :~:.::.:~ .. ~~~~~~~:~~.~:~j:~~~.:!~~~:~~·~:~~.i~~~~:t···:· .. · .. ~:· .... :~:·~·~~:::r::: .. :· .. ~:: .. : ... :.::: ...... :: .. ::::.:~ ...... :::.: ... :.:~::::.::::.~ ...... ::: ... :::~.::: ... :.:.::::: .. :::: ... ~.::~: .. ~ .. ~~.~:~~.~~~~~.~~~:~~ ... ~.~.~ .. [:::::.::~.:~:.~ .. ~~ .... :.:: 
Anderson-Darling 5% Critical Value 0.754 i 95% Hall's Bootstrap UCLI 15.36 

.-.-.... - ..... ~ .............................................. --•• --•.• - .................................. _........................................................................................................... ._ ............. _ ......................... .!. ............ _ ......................... - ........... __ ...... __ .......................................... __ ...... _ .......... _ ................................................... _ .. - .. ·_··· .... • ...... • .. •· .. • .. •· .. i· .. ···· .. ·· .... ···· .. ······· .. · .... · .... · .. · 
Kolmogorov-Smirnov Test StatistiCj 0.07521 95% Percentile Bootstrap UCLI 14.94 

............................................................. _ ....................................................................................................... -.. _ ...................................................... · .................. · .............. · ...... ·i .................. · .... · .. · ........ · ...... · ........ · ........................................................... -.............................. ~ .... ~-...... -....................................... - .................... ~ ................ - ............... - ... .. 
Kolmogorov-Smirnov 5% Critical Value 0.0982! 95% BCA Bootstrap UCLi 15.03 

..................................................... _ ..................................................................................... _ ............ -... _ ....... _ ... _ ............. -......... _ .... _ ..... ···················· ... ·· ...... · ...... ·.· .. 1 .... -······· .. ··· ..................... _ ................................................................... _ ............... _ ........................................................ _ ...... - ..................... J. .......................................... . 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLI 16.75 

........ _ ...................................................................................................... -..... _ ...... -......................................................... ·_····· .. ·· .. ··· .. ········r········· .... · .. ····· .. ··········· ..... j ................. _ ................................ ········· .. · .. ···· .. ·--·········iif5O/~···Ch·ebyshev·{Ms·a .. i1·;·-sdfi:J"cCt·············1··Sjj4· .... ····· 

........... - ...... _ .................................. _ .. _ ............................................... _ ... _ ........ _ ..................... _ ......................................................... ..1. ........................... __ ........ + ..................................................... _ ........... _ .......................... _ ......................................................... _ ......................... _ .............. __ ...... +_ ..................................... . 
Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCLI 20.58 

........ -.......................... -......... _ ........... ········· .. ····g·So/c,"··App·roxi"m·ate-··Ga·mma···UCiT ········1·4~ .. 84· .. · .... 1,~··· .. ··· .... -········· .. ··········· .................................................................................... _ .......................................................... ········ .. ·· .. ····· .. ·······_··r .... ··············· ...... ···· ........... . 
! ! 



._.:2 __ .... ~ ... :.~J_ .. ~ __ ~]Kl2.L __ .;·.··· .·._.J. .. ~ .... i2L .. _~ ....... L~ .. ~H,:_.LJ2..l .. .:.~~L.. ... ..c_~;._1. ...... L_,~:·" ". J.·~:.~~L··...L __ L_ic·. ~L~.~~~_:·I , ~_.~ .... , .... :._: .. " .. Iii·n~ .. __ 
95% Adjusted Gamma UCLI 14.86 I ! 

=~~==~_==:~~=~;~~~~~-~;~~~~~:~=-~~~l~~=~_~E~~~:==~~::_::=~~~~~;~~~~~~~~=~~~~i~E;~~~-= 
Result or 1/2 SOL (zinc) 

................................................................................................................................................................................. ·· .. ···· .. ······················· .... ········GenerafStaiisiics .. ········· .. ···· ........ · .. ··· .... · .. · .... ·· .... ····· .. · .. · .. ······ ................................................................................................................................................................. .. 

: .. ::.: ... :::::: .... ~.:.:.:: ...... : .. :::: .... ::::~ ... :: ... :.::.: .. :: .. :.~ ... :: ... : .... : ...... :: .... : ... :~~.~~:~~~~.~~!.~~ ........ : .. :· .... : .. · .. :·: .. :::: .. :· .. ·:· .... · ... ·: .. ·:··:::· .. 1::: .. :: .. :·::: .. : .. :.: ... :.:: .. ::: .... :::::11':·:·:·:·=:: .. ··:··:::: .. ::··::.:: .... : .. ::: .... :: ... :.::: .. ::.: ...... :::::: .. ~~~~.~~~~~.~~~r..~.~~ .. :~~ .. ~~~~~ .. ~~~.:: .. : .... ~::::.:::::: .. :::::: ...... :: ...... :.: ..... ::::~::: .. ~~.:.:: .. :.: 
Minimum 12.3 Minimum of Log Data 2.51 

.......................................................................................................... '''''' " ... " ... -....................................... '1" ..................................................................................... _ ................................................................................. .. 
Maximuml 4770 I Maximum of Log Data 8.47 

::-.::: .: .. :.:~ .. ~ .. :::: :." .:: .. ~.: ....... :.: .. : ..... : .... :: .. ~.::: ::::.~.:.: ... : .. :.: .. : ... : ...... :.::.: .......... :". ·.· ..... ·.::.: .. :.:.:·:.·~~~~r: ~~.~.:~~.-~ ·:r·. :'~'.":~" .:: : .. : ........ : .... :: .... :: ..... : ... : ...... :: ...... :~:.~:.: ....... ~~.~ .... :.~.:: .. : .. :~:::~:.:: ... :.~.~.~~: .. ~~:~~~ .... ~.~~~~ .. :.: .. ::.:: ... :::~~~.~? ~ 
Median 455 '1 SD of log Data 1.203 

...................................................................................................................................................... ' ........................................................................................ _ .................................................................................................... _ ............................................................ .. 

VLJ U/L..U .J. 

.............................................................................................................................................................................................. · ........ · .... · ...... · .. RelevantTiC'["·s·tatlsiic·s .......... · ...... · ....................................................................... _ .............................................................................................................................. . 

.... · .......... · .... · ........................ · .... ··· .. · .... · ...... · .. ··· ........ Normal"'D'Is·trfhu'ti·o·n .. Tesi .. · .... · ................ · .... · .... · ........ · .................. · ...... · .. · .. · .. · .... r ...................... · ............ · .... · ................ · .......... · .. · .. 'Cogno .. rmaf6Istiii,·uilon· .. Ts·s't ................ · .... · .......... · ...... ·· .................................... .. 
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0.3 Data do not follow a Discernable Distribution (0.05) 
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aldehyde) 

N Number of Unique S 
1····· .. ··-··· .. ············_·· .. ··•····················· ...................................... . 

Approximate Chi Square Value (.05) 107.7 Nonparametric Statistics 



................................................................................................................................................................................................................................................ _ ........................................................................................................................................................................................................ " ................................. "" ................................ · .... · ...... · .... ·1 

Statistics 

Anderson-Darling 5% Critical Value 0.813 



Assuming Gamma Distribution 





Number of Valid Samples Number of Unique Samples 95 



Use 

General Staltisltics 

M 

Mean 5.0765E-4 Mean of log Data -9.29 





Potential UCL to Use Use n, Sd) UCL 

Raw Log-transfornled Statistics 



Use 



Potential UCL to Use 

1·· .. ······················_······ .. ·•·•····••·•••••·•· .............. _ .... _ ................................................................................................................ . . ......................................... _ ... -...................................................................................................................................................................................................................... , .................................•.•........... , 
General Statistics 

Number of Vali 

k star (bias t"'nrlrAt"'lrAri\ 

Theta Star 9.0347E-4 



Number of Unique ~"'I"'nnl<~c> 



Use byshev (Mean, 



Da 



Raw Su;ltisltics 

.................................................................................................................................................. ··· .... ·············· .. ··················· .. ·Re·ieviiniTiC'CS"tatlstlcs'" ................ --....................................................................... _ ............................................................. -... .. 

Nonparametric Staltist:ics 



............................................... -.................................................. - ................................................................................................................................................... _ ....... ! ............................................................................................................................................................................................................. · ........ · ................ · .... · .. ·· .... · .. · .. ·· ...... · ............ · .. 1 

to Use 

Minimum of Log Data -10.26 



to Use 

45 

Coefficient of Variation 1.947 



Data n 

0.092 



Number 

Coeffi 



Data 

1--.• _ .. _ •....••.. ,. ..••.•.•••....... , ............................................................................................................................................................................................................................................................................................................................................................................................................................................................. ···························1 

N 

Distribution Test Data Distribution 



...... _ ................................................................................. " ............................................................................................................................................................................................................................................................................................................................................................................................................. , ......... " .... · .. · .. · .. ··· .... · .. · .... · .... ·1 

ry) 

94 

Approximate Chi Square Value (.05) 130.2 Nonparametric Statistics 



or 1/2 SDL (methylcyclohexane) 
............................................................................................................................................................... ··· .... · .. ······· .... ··········· .. ························1 

Cnoffll"';ont 

Anderson-Darling 5% Critical Value 0.9 95% Hall's Bootstrap UCL 1.338 



Nu er of Unique Sam 

Coefficient 

Data 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.039 



to Use 



..................................................................................... _ ..................... -............... -.--::: .. :=.~.~ ..... = ............ : ............. : ........ -.: ... : .. = ... : ...... ~ ..... - ....... : ... .:: ..... .:: .. = ........ + .................................... _ ........... _ ....................................................................................................................................................... : ...... ···:····T"··-··-··~··::····=··.::···········I 

Data not 

Use 95% Student's-t UCL 

MOClltJecl-t UCL 12.37 

General Statistics 





U ) UCL 0.159 

71 

Minimum.4.0000E-5 

Skewness 8.784 



Cnaff'i,...iant 

N 



05» 

Relevant UCL 



Nu 

0.348 """ "Data do not "follow a Discernable Distribution (0.05) " 



.......................................................................... _ .............. - ....................................................................................................... _ ...... _ .......................... _ .................... ., ............ _ ................. -.................... -....................... -........................................................... -..... -........................................................................................................... ························_··1 

N mber of Unique ~::Irnnl~'c:: 23 

Raw Statistics 

SD of log Data 1.31 

Data not 

Adjusted Chi Square Value 9.747 i 



.... _ ........................................................................... _ ......................................... · ...... ···· .................. •• .. • .. • .... • .. • .. ·• .. ·• .... · .... ·· .. · .. 1· .... · .. ·• .................................... : ....................................................................................... _ ........................................................................................................................... ~ ........ + ........ _ ....... _ ................ .... · .. 1 



.. " 

Number of N 

.. " ........................................................................................................................................................................................................... ,.+ ................ _ ........... , ......... + ...................................................................... -......................................................................................................... , ....................................... ··+··················· .. ··········· .. ······1 

95% Approxi 

95% Adjusted Gamma UCL 



Nu r of Unique S::lmn,IA~ 

Potential UCL to Use 
. . ...... -..................................... -._ ... -_ ........ _ .. _ ......... _ ............ -................................................................. _ ......................... + ..... _ ........................ _ ... __ ................ _ ........................ _ ........ _ .......... _ .................................. -................................ ····· .. · .. ·· .. ······ .. ····+··········· ...... ·--·~···-·····I 



Use 95% Chebyshev (Mean, Sd) UCL 0.11 

Number 151 



(0.05) 

Nu 

Median 7.0500E-5 SD of log Data 1.344 



(tetrachllorolJiphenYI (52)) 

VU~'III"'I~nt 

Relevant UCL Statistics 





or 1/2 SDL (titanium) 

Relevant UCL Statistics 

99% Chebyshev (MVUE) UCL 



to Use 

General Statistics 

Number 

Raw Staltisltics 



Coeffi 

95% Standard Bootstrap UCL 6.714 





UCL to Use 

o 





Use 97. 





APPENDIX A-3 

NORTH OF MARLIN SURFACE soa 





Raw Staltisth:s 

............................................................... , ............................................................................................................ - .................. , ......................... ~ ........ -................................ , .......................................................................................................................................................................................................................... , 



Raw 

CL to Use rh.:>h\l~h"", (Mean, Sd) UCL 

.................................................................................................................................................................................................... _ ............................................................ _ ........................... ·1 

I .. = .......... · .. ··: ..... · .. · .. · .... : .. · .. ·~ .... : .. · .. :· ...... : ... : ......... ,· ...... · .... , ..................... _ ................................................................................... _....................... ................................................................................ .. .............................. -........................... _ ...... __ ........... .. .......... -... -... -.... -... .. ................ _ ... -.......................................... · .. _· ...... · .................. 1 

ult or 1/2 DL (4,4'-ddt) 
................... -............................. -.-............................................... -....... . ......... _ ................................. -.................... - ...... . ..................... - ........ -............................................ -.... -.... . ........... _-._ ....... -.......................... _........ . ........................ _ ........................................................... _ .............................................. 1 



Raw Statistics 

Data do not fol (0.05) 

Data 

Number of Valid Samples 
........................................................................................................................ _ ..................... ' .............................................. : ........................................................................................................................................................................................................................ · ............ ·• ................ • .... · ........ · .. · ........ 1 

Raw Statistics Log-transformed Statistics 
.............. -............... -....... -.. -.. -... ~ .... ~ ... -...... -... - .. -....... ~ ...... -...... -......... -.. -..... -................. -.. _ ... . 

Minimum 1 0.005 



1 .......... · .................... · .......... · .. ·_ .... • .......... · ...................... •· .................................................................................................................................................................................... ; ............................................................................................................................................................................................................................................. · ...... • .......... • ...... • .... 1 

Raw Staltisltics Log-tra nsformed Statistics 

Mini 

Maxi 

............................................................................................................ _ .................................................................................. • .... · ...... · .............. ·~ .......... · .. • .. · ...... · ...... · .......... ·1· ...... · ............................................................................................................................................................................................................ · .... ·• .. ·+· ...... · .. · .. · ...... · .......... · .. · ........ 1 

SD 0.0131 
........................................................ - ....................... .............................. ·· .. ·i ..................................... + ..................................................................................................... _ ................................................................. .. 

Coefficient of Variation 1.324 



0.613 

0.897 

Use 

Num 17 

Raw Statistics 

I·························· .. ···· ........................ · .... · ........ · .................................................................. - ............ -..................................................................... .. .......................... _. .. ....................... _ .. _ ................................................................ - ........ - .............................................................................................................. I 
Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic I 0.963 
.......................................................... _ .... · ........ · .. S·hapiro·Wi·j·kTest .. ·Stati'siic·r 

0.767 



................................................ - ·············· .. ········G"amma···O' .. ·" .. i .. s .... ·i .. i .. ·i iiiJlion .. ·Te;;'i ...... · ............ ··,,·· ...... · ...... ·· ...... · ...... · .. · .......................... "1" .......... " .. _ ................................... " ......... " ............ _ .......... _ .. -.. · .. Daitij .. 'C,·l's·tlri'bulliorl ........ · .. · ...................... · .. · ......................................................... '·"1 

Potential UCL to 

Assuming Normal Distribution 
.... _·" .. ·" .. _ ...... " .... _· .... " .. "",, .... ·g"S% .. ·Stu·cj'enti·s:t uc L 1 0.0379 



Data do not 

Result or 1 

Data 

............................................................. ····························_························c ................................................................ , .................................. .i .......................................... + .......................................................................................................... , .......................................................................................... ··,···c······· .. :· .. ,·······!················ .. ·c···· .. ··· ..... = ...... , 

I······················ .. • .. ········ .. ·· .. ·· .. ·····•······· .................... - ............................... - ............................................................................................................................................. . ................................................................. - ............................................................................................................................... ···················1 

Gamma Distribution Test Data Distribution 



7 

Raw Statistics 

63.37 

46.06 Nonparametric Statistics 
Adjusted Level of Significance . ···O."(j·3·S7\························ 95% CLT UCL 



Statistics 

Data appear i".nifir:::In('·~ Level 

95% Percentile Bootstrap UCL 2.938 



Number of Uni 

Data 

Distribution 

Distribution 
1········ .. ·_··········_························· .. ·· .... · ............ _ .... _ ................. , .. - ........ _ ................. _ ............... _._._ ...... _ .. --.. -_._._ ................ _ •.................. ,._ ............................ _ ....... , ................ -_ ................... - ................................................................. -............ _ ......... _._ ............ _ .. _ ........... __ ........... -.. _ .. _._ ... _ ........ -_······;············· __ ·························1 

95% Approximate Gamma UCL 191.2 i 



Potential UCL to Use Use 95% Chebyshev (Mean, 264.2 
1···· .. ········_······ .... · .. · ........ • ...... · ................ _· ............ · .................................................................................................. - ............................................................................................ -'- ... _ ...................................................................................................................................... -........................................................................... ·', .......... ·· .. · .. --· ...................... 1 

Nu 16 



Log-tran~!if,o,'rr'm'1'ti:\cf'Staiii'sti"cs""""""'" .................. , .................................................. j 

Potential UCL to Use Use 

Number of Unique Sa 
1 ... _ ..........••... _ .. _ ....................................................................... _ .............. _ •...•.•..•..•...•....•......•...••..............••.•................. _ ... _ ....•. , .......•.•. , .......•.....................•......... L .•..•..•..•.........•.•.•..•......... .•...• - ......•.•..•....••..•.••.•••.•...•.........•......... _ .••.•.•...•.•.....••••..................•.......•..•••....•.........•.•.•....••.....•.....•......•••... 1···················_·····················1 



Res 

SD of loa Data . 



Data not 

Data 

Pnt'""nti::ll UCL to 

umber of Unique Samples 15 

......................... _ ......................................................................................................................................... · ...... · ........ ·~:·i~:;;:i~:;:;·;·;·;:;::; .. t .............. · .. n .. ·7aa .... i' .......................................................................................... · .. · ...... · .. · .. ···· .......... · .... · ...... ·~X;;:;;:i·;:;;:;·;··;·~~ .... ;::;i .. i··;::;·;::; .. ·n,·;;;t;;; .... 1 .. · ...... ·:n·??X .... · .. ·, 

I .. · .. ··· .... · .. ······ .. · .. · ...... ·· .. ··· .. · .................................................................... _ ............... · ...... · ............ ······· .. · .... · .. · .. · .... · .... ~C~·k·;;~~·;·,:; .. ~;;;; .. j· .. · ............... ~. ci~·~ .. t .. · .. · ...... ·· .. · .. ·· .... ·· ...... · .. · ...... · .... · ...... ····· .... ··· .. ·· ........................................................................................................................................................... 1"' ..................................... , 

I .. · .... · .. · .......... ··· .. · .... ·· .. · .......... ··· .. · .... ·· .... · .. · .... · .. · .. · .. · .. · ........................... - .............................................................................................................................................................................................................. .. 

Relevant UCL Statistics 
. ......... _ ............................................................................. · .. · .. · .. ·· .. ···· .................. · .... · .. · .. · .. ····1 



Res 

16 

0.013 

Coefficient of Variation 0.854 

Skewness .849 

.. _ ...•..•.•.....•.•.•.•.••.•..•. _-_ .• -............................... -.•.•.•.•••..• _ ................. -.............................................................. - .................... _--.......... _ ........ _ •••••.••..•...•.•.•.•. ········_··· ........................ · .. -...... ·· .......... ·· .... 1 

Relevant UCL Statistics 

0.673 

Shapiro Wilk Critical Value 0.897 

Normal at 5% Significance Level Data' not Lognorm'al at 5% Significance 'Level 
1 .... ·_ .. · .............. · ................ ·· ...... _ ...... · ...... ·· .. ···· __ .... · .. ····· ....................... _ ....... _.-....................................... _ .. .. ... _ ..... _ ........ -...... __ ..... _.- ............................................................ _ .. -............ -.................. __ .. _ ........... _ ..................... _ ............... __ .............. _ ..... · .. · .. _ .. · ........ · .. · ...... ·· .... ·· .... _ .. ··_ .. ··1 

1 



........................................................................................... _._ ••.•...•..•.•...•.••.••...•.•.•.•.....•........•...•••..•.•.•.•... _ •..•••..••.•••••.•.• -.•.•..••....••.••..••..••..•.•.•.•••••..•.•..•.••..••.•..•...•..•.•• .L ....................................................... _ ....•..•••...•..•.•.•....•....••..••••••..•..••.••.•.•.•...•••.•.••...•..••..•....•.•.••.•.....•••.••......••••.••••••.•.•..•....••...•...•..•••••.•••••.••.. , •......•.•.•..•.... _ •. , .•....• · ...••. ·.··.·1 

N 8 

99% Chebyshev (MVUE) UCL 



Nonparametric Statistics 

N ber of Unique Samples 18 

Minimum 0.555 

G Data Distribution 

r Gamma Distributed at 5% Sig 

nu star 26.55 



17 

....................... _ ...... -..... _ ........ _ .. _ ...... _ ... -.. _ ................................... _ ..... _ .......................................... -......................................... _ .... _ .......... ,._ .................................. _+ ........... _ ......................... -._ ..... _ ............. . 
Anderson-Darling Test Statistic 4.475 



Result 'or 1/2 DL' (cadmium) 

N 

97.5% Chebvshev(Mean. Sd) UCL 0.578 



UCL 0.799 

Data 

~ 
I······················· .. ················· .. ··········· ............................. _ ............................... _ .. . 

Potential UCL to Use 
", ................................................................... ····U·····s·····e· .. ····9·····5··· .. '*c· .. 

o
·····

C 
.. c .. 'h .. · .. e·-b .. ···v····s· .... h· .. ·e .. · .. v· .. · .... ('·M .. · .. ··e· .. ·a .. ····n .. · ... · .... S····d·· .. ··) .. ·· .. U:···:·C .. :.: .. ·'L .. ·· ... , .................. 0.= ...... 0= .. 4 .. : .. 5:::: ... 1 



Res 

Statistics 

Nonparametric Staltisltics 

General Statistics 
......... _ ........................... _._ ....... -.................... -......................... _ .... ······-·····-_······-···_················_··-··········1 



Log-tran."fin...,.",:,,'" Staltisl~ics 

Use 

Resu It or···1··i2· .. DL·-Cco·bait}·· .. ·····_·················_·- .................................. _ .................... -.................................. _ ............ _ ................ , ....... -............................ . 
\ ......................................................... _ ....... , ..................................................................................................................................................................................................... .. . ................................................................................................................................................................................ _ .................... · .... · .... • .... 1 

of Valid Samples 

\ .............................. , ....................................................................................................................... _ .. 
Raw Statistics 

. ..................................................... ,- ............. 1" ................... _ . ..................................................................................................................................................................................... , .......................... · ........ · .. ·· .. · ................ ·1 
.. Log-tran."f,nr""':"ri 

.033 
................................................................................................................................................................. , ... c ...... ·· .. , .... · .. · ............ ·+ .. ·· ............ · ........ · .......... ·:-· .. · 



Number of Valid S::Imn,I.:>c: Number of Unique o..,:<>rnnl<:>c 

Skewness 4.008 



Relevant UC cs 

Lognormal Distributicm 

.799 

....................................................................................... _ ................ _ .............................................................................................. ·•·•··· .. ·· .. ;;······ .... ·•·•·•· .... •···•·····•··••·• .. ··1 .. ·· ............................................................................................................................................................................................................................ + ..................... ··· .. · ...... ·· ...... ·1 
Potential UCL to Use u Chebyshev (Mean, 



ran) 

..................•... _ .... --..... -............. --.. -.-....................................... -....... - ...............•............... -............•. --.... -.,.---... --.................. ---.... "~ ........ - .... -............. " ........... ; ................... " ................................. , .............. _ ........ -.................. , ........... " ....•...... -., ..................... -.... ' ........ -....... -.................. -..... -....... ,,··_·······,································ .. --·····1 



se 

Res n) 

Raw Staltis1tics 

rna Distribution Test 

j(·sta·r··(bias·-co·rrectedy·C·····_····· 0':499 :. Data do not follow a Discernable Distribution (0.05) 



Nu 17 

Minimum 

.......................................................... _ ........................................................................................................................ , ....... j ........................................... {" ............................................................................ " ................................................................................................... ,"'.--................................... · .. ~ ...... · ...... · .... · .... " .... ·· ............ ·I 

Co 

Data do not 

Significance 

Adjusted Chi Square Value: 71.27 



Resul 

Kolmogorov-Smirnov 5% Critical Value 0.206 



16 

Data not 



drin) 

Assuming Lognormal 

1··R::::-·e·····s···· .. u .. ··:I .. t .. -o· .... r .... ··1·:-I·~2::: .... :D~ .. :L""" .. (: .. e·-.. n .... d .. :· .. r·:i .... n·-· .. ·a .... :I .. (j .. :: .. e-:h .... y .... d .. ··: .. e .... :j .. · ........................... _ ......... -....... _ ............................................................................................................. _ ......... _ ........................................... _ ..................... .. 



Nonparametric Staltisltics 

Potential UCL to hoh,,,.,h,:>\1 (Mean, Sd) UCL 

, .................•..•........ _ ....... _ .................. -............................. -............. _ ... _ ..... -....................................................................... _ ........•................ _ ... _ .......................... _ ...... -.......................................... _ ... __ ........................................................................... . 

Result 

General Staltisl:ics 
....................... -............... -...... -............ __ ._ ........ _ ....... _ ...........•.. __ ........... _ ..... _ .................... -.•. _ ............. _-_ ........ __ ........ , .......... _ .......... -._ ............................. -........................................... _ ............................................................................. _ ..... _ ........• _ ........ -........................................................ , .. _ ........................................ , 

Number of Valid Samples Number 18 

Raw Statistics Log-transformed Statistics 



Da 

Number of 16 

1·--·_················································_ ............ _ ..................... _ ... -......................... _ ............... -...................••........•.•. _ ....................................... + .... _ ... _ ..... _ ......... _ ...... {- ................................................ -................................................. _ ...................................... __ .. _ ................................ _ ............ ············_·_····+ .. ·-········ .. -·_· .. · .. ·_ .. · .. ·········1 

Median 
. . .. . ..... __ ....................................................................... _ ........... _ ....... _ ..................... _ ...... -_ ... _ .•........•...•.•. _ ............................ _ .......... .; ...... -............... -.•................... , ................ _ ......... _ ......................... _ .. _ .. _ ..................................................... _ ... 

SD 0.511 



••......••..•...•.•..••..•.........••....• _ ...• _ .............................................................................................................................................................................................................................................................................................................................................................................................. _ ......... __ ._ .................................. _ ..... _ .............. _ ...... -.......... ·1 

Log-transformed Statistics 

............................................................. ,-_ ...................... , .. " ........... ' .... ,_ .. , .......................... _ .. _ .. -.................. , .. , ...... _ ............... , .............. ,_ .. · .. · .. -l .. , .... · .......... , ...... ·: .... c· .. :, .... ·j .... · .... · ...... ,_ ... , ......................................................................................................... , .......... , ........ , ................................................................. ·· ........ + ...... · ...... · .......... _ .... · .... · .. · .... 1 

I .............. , .... · .. · ...... · .. ·, .... · .. ' .................... _ ....................... ' .. ' ............... ' ....... _ ................................................................................ _ ....... _ ........... , ....... , ...................... , ............... , ............... , ............ , ............. , .... , ............................................... , ........ , .............. " .......... ' .................... " ............... , ................ , .............................. " .. ' ......................................... · .. ,1 

Relevant UCL Statistics 
, ................................................... , .... , ................................... , ........................ _ .. , .............. , .. ' ...... ' ............... , ...... , ................................. .,.. .................... , ................... , ............... ,- ..................................................................... , ...................... , ........... , .................... _ .. · .... · .. , .......... , .... · .. · .... · .......... , ........ · ........ · .. · .......... ·1 

Normal Distribution Test Lognormal Distribution Test 



Data not Normal at 5% Significance Level Data not 

Assuming Normal Distribution Assuming Lognormal Distribution 



DL (iron) 

Statistics 

Data 

95% UCL 28884 



Use 

Data 

k star (bias corrected) 0.615 
1-····_··· .. ··········· .... ··················· ........ _---.. -... --. ---- ........................ _ ............... _ ................................................................................................ + ....................................... + ............................. --.......... --.......................... -.................................................................................................. -.................... -................................... ·· .. ························· .. ··· .. · .. ······1 

Theta Star 93.85 

nu .13 

. -Approximate Chi Square vafue (.05)' 12.44 Nonparametric Statistics 



Anderson-Darling 5% Critical Value 0.742 



95% Chebyshev(Mean, 

byshev(Mean, Sd) UCL 734 
1······· .. ············_··········· .. ··········,,········· .................................................................... - .............................. _ ........................ _ .............. __ ............ _ .... ;; ........................................ ) ............................................................................................................................................................................................................................ , ............................... ··· .. ········1 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 950.3 



Potential UCL to Use 
......................... -... - ........•........... _ ..................... _-_ ..... _ ............................................................. - .. -_ .. -......................... - ...................................................................... , ...................................... -....................................................................................................................................................................................... ······,··_ .. ············ .... ············· .. ····· .. 1 



Raw Sta~tisthc:s Log-tran 

Data 

Data do not (0.05) 

p 

1·····_·····················_·_······················-.................. -.................. -................... _ ........................................ _ ............•................................. -..................... - ........... _ .................•...•.•.. _ ....•...............•.....................•............ _ ........................................................................................................................................................................ _ ...... ····························· .. ··1 

I····················································· ................. -.................................................................................................................................................................... _ .................................................................................. - •.......... _ ...•....... _ ...... -.................. _ ..................................• _ ...................................................................... ·································_·······-1 

tics 

Number of Valid Samples j Number of Unique Samples 17 



Data 

Potenti 

1/2 DL (phenanth 

Number of Unique Sa 

Raw Statistics 



Skewness 



Raw Stcltisltics 

Relevant UCL Statistics 

0.734 

0.897 



1·· .. _·····_ ...... ·· .. · .. ·- .... · .......................... ·" ........ ·:A .. ~~:·;·~~·i;::;·;::;·-!;:I;::;~~;·j"'n:i;·.::i·j::;·;·:;;i·;::;::; .. _ .... · .. ··_ .. · .. · .. _· .. · .... · .. · .... ·· ........ ·· .. · .. · ......... : ......... 1'._ ......................................... - ........ -............... -........ _ ........... _ .. -.................................................................................. _ ........... -................ _ ............ -...... · .. · .. ·_··· .. · .. _·· .... 1 

65.4 



Data 

Raw Statistics 

Gamm Data Distribution 

1.078 Data do not follow a Discernable Distribution (0.05) 



Data 

N nparametric 

Adjusted of Significance 

Adjusted Chi Square Value 



.............. -.-.................. -.-............... -.... -.. -........... -...... -...... --.. -.............. -............................... -............................................. -+ ........ -............................. -i--.-.......... -..... -..... -.................................................................. -....................... --.... _ .... _ ................. - ......................... -•... -......... , ... , ... : ... : .. ······j··············_·· .. ······:···:,··-·······I 
Kolmogorov-Smirnov 5% Critical Value 0.205 



Num 

Siglnificarlce Level 

95% Approximate Gamma U 
I······· .. · .......... · ........................ · .......... · .......... · .. ·.. . ............................................................. _ ........................ - ...... _ ................................ + ................................ ~ ........................... ,. .......................................................................................................................................................................................... + ........................... · ........ · .. ·1 

95% Adjusted Gamma UCL. 24.26 



1·_··-.. -_······· .... · .... · .................... •· .... -...... · .... ········ .... · ........................ -..................... -._ .......... _ ................................ _ ............................................... _._ .............................. -............... _ .............. _ ............................. _ ......... - ........................................... _ ....................... _ ............. _ ... _ ...... · .. · ............ _ .. ·_ ........ ·_ .... · .. _· .. ·_· .. · .... · .... · .. -.... 1 

18 

Potential CL to Use Use 99% Chebyshev (Mean, Sd) UCL 3485 
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1···· .. ··················_ .. •··· .. _······················ ............ -............ _ •. _ ...................................... -............... _ ................................................ _ ................................................................................ _ ........ _ ...................................................................... -_ .................................. _ ....................... _ ............................... -............................. ···· .. -.. ········ .. ·········· .. ····· .. ·····1 

,2-dichloroethane) 
1··· .. ·······················_·· .. ·••····•·············· ...... __ ...... _ .......•.....• _ ....................... _ .......................................................................................................... _ ..................... __ .-............................................................................................................................................................................... -.•....•..•.•...•..•.. _ ....................................................... __ ..... . 



0.103 

I···································· .. · .. ·········,,···· .......................................................................................................................................................................................................................................................................................................................... _ ....... _ ............................................................................................................... • .... · ...... ·· .......... ·· ...... · .... ··· .... 1 

............................................................................................................................................................................................................... , ......................................... 1 ................................................................................................................................................................................................................................ i ............................. · .. · ..... ·.·1 

Raw Statistics 
··· ...... · .... ·····1 ...................................... · ........ · ....... · .. · .. · ............ 'Lo·g=tra·nsfo·rnieti .. s'ia .. iistl·cs· ...... · ...... · .... · .... · .................. . 

.................... · .. · ...... · .. · .. · .. , ...... · .. · .... · ............... · .......... 1 ............ · ............................................................................................................................ _ .................... _ ................ -.................. · .. · ...... · .... ~ .. · ........ · ...... · ............ · .. · ........ ·I 
Minimum! 1.2600E-4 i Minimum of Log Data -8.979 



1······ .. ·,············· .. · .. ······ .. ·_·····_······ .... ··· ......................................................... , .. _ ...... " .... : .. ''' .............. , .................................................................... : ................................. _ .... j ............... _ .... ", ................................................... _ ........ _- ... ,,- .................... _ ........ __ ....... _ •.. _,,, .• _ .......... ,_ •.. _._ ............ ,,.···_···,,,·· .. ·····,-!-··,, .... ·····_·· .. ····· .... ··········I 
Coefficient of Variation 1.267 



Number of U 31 

M 

..................... _ ......................................................................................................................................................................................................... { ............................................ { .................... _ .......................................................................................................................................................... -..................................... _.+ ........................... ·· .. ····· .... ·· .. 1 
Coefficient of Variation 

I .. ················ .. ··································· ............................................................................................................. ···· .. ··············· .. ··· ...... ·· .. ·········· .. ···· .. ····R:eie"·an1:· .. UCi··Stati!;iic~; .... ·························· .................................................................................................................................................................................... _ .......... , 

Normal Distribution Test 
.......................................................... · .. ···S·ha····iro··wi"Ii<·Test .. si"ati"siic····l···· .. · . 

0.415 



Data n 

Assuming Normal Distribution 
.-.......... _ ........ _ .................. _ ..... -_ .. _ ........... _.-............. -._--.... _ .. _ .. -_ ..................... _ ............... -...... _ .. __ ._ ..... -........ -.. _ ........ . 

95% Student's-t UCL 0.001 95% H-UCL : B.9022E-4 



Use Sd) UCL 

Result or 1 

Number of Unique Samples 

Rellevalnt UCL StatistilC:s 

Data not Lognormal 

I···· .. · .. ······················· .. · ........ · .......... · .... · .. · .. · .... · ........................................................................................................................................ _ .......................................................... ; ...................................................... - ............................ _ ................................... - ............................................................................................................ .. 

Gamma Distribution Test Data Distribution 



....... -....................... -.................................................. -.. _ ......................... _.-.. _._ .... -•.......... _ ............ " ............ · .. ·_ .. · .. · .............. · .. · .... ·· .... ·· .... ·1 

Approximate Chi Nonparametric Staltisltics 
.............. -............... -.......... -....................... _ .................. _ ................. _._._ ........... _ ... _ ....................... _ .. _.-.... , ............. · ...... · ...... · ...... · .. · .. ·-·1 

95% CL T UCL 13062 



(Rnthrl=lrAne) 

0.372 

0.935 

Data not 

.... _............... ........ ..... ............................................. . ................... _._ .......... _ .................. _ ............. --.-.................. -......................... -....... ~ ....... - ................................. + ............... _ ................... _ .......... _ ......... _.......................... . .................................... _ .. 

Kolmogorov-Smirnov Test Statistic 0.452 95% Percentile Bootstrap UCL 0.037 



Relevant UCL Stcltisltics 

Distr'ibution '(0.05) 

Data 

Assuming Gamma Distribution 
· .... · .. -...... · .. · .......... · .. -· .... · .. ·9S·%-Approxl'mats· .. Gam·m·a .. ·U'cC .. r ........ ····2: .. 152 .. 1" ...... · ......... ·· ..... ·.·.·.·.-... · ..... ···- .... ··.· 



Result 

Pot,ential UCL to 



32 

Raw Statistics 

Nonparametric Stcltisltics 

95% Student's-t 
I··· .. ····, .. ,·,,·· .. ,· .. ·· .... · .. ·,· .. ···· .............................................................................................................................. _ .............................................................. _ ................................... " ..................................................................................................................................... - .............................................................................................. 1. .. · .. · ...... ··_ .... • .. • ........ · ........ ·1 

Number of Valid Samples 
I .......... ·· ........ · ...... ··· .. ·· .................................................................. - ..... --_.- .... - ....................................... -... _ ............................. c .......................................... 1. .................................................................. _ ............................................... .. 



or 1/2 DL (benzol(a)l3ntllra(::en 1e) 

I···· .. ········•·······················•·······•···•·· ............................................................................................................................................................................................................................. ,_ ............................................ _ .......................................................................................................................................................................................................................... . 

SD of log Data 



N 28 

................ _ ....................................................... _ ................. -_ .... -............ _ .................................. _ .................................................. + ...................... -................. , .................................. _ ..... _ ......... -........ --.... -.................................................................. _ ........ _ ........ -.... _ .............. _ .... _._ .................... _ ....... ···+····_·· .. ··_····························1 

1············ __ ·········_·····_······················· ....................................................... _ .. _ ....... _._ .............. _ ... -.... _ .... -_ ........ - .. . . ......... _ .......... _ ... _ ..... -............................ _ ... _ .. _._ •....... - .............. _ ............................................................ _ ................... _ ... _ ..... _ ........ _ ........... _ ... _ .. - ...... ······························1 

Relevant UCL Statistics 



32 



Assu 

99% Chebyshev (MVUE) UCL 0.323 



r.h~h\JPc::h~:>v (Mean, Sd) U 

nu star 30.79 



Anderson-Darling Test Statistic • 2.229 95% Bootstrap-t UCL 0.94 



Use ·087 

. Data not Gamma 'Distributed adi% 'Significance Level 
••••••••••••••••••••••••••••.••••••••••••••••••••••.•••••••••••.•.••.••••••.••••••••••••••••••••••••••••..••.••.••••••.••••••••••..••••.••..••.••••••••.•.•.••.•••••••••••••••••••.••••••••••••• , ••••.•••.•..•.. - •••••.•••••••••.• j •••••••••••••..••••.•••......••••••••••••••••••••••.•••••.••••..•••••.••••••••.••••••••••••••••••.•••••••••••••..••••••••••.••••••• _ .••••••••••.•••••••.•••••••••••..•••••.•••••••••••••• ·······_················f························_·············1 

i 
I 



35 

Lognormal 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 20.55 



onparametric Statistics 

I UCL to Use 

General Statistics 



· .. . ....................................................... ··················R·:aW··Stal"ifsiics··················· .................................................... _ .. ·······_·····_···_····-T·····························-···············-· .. ·······················Lo·~i~:tra·risfo,·rmecr~~·tatfsti·(:5 .. ·············································································1 
Raw StEltisltics Log-transformed 

Minimum of Log Data 
..................•...........................................•............•.............................. ,.·········································1 

Maximum of Log Data . 



9 

\ .............................................................................. _ ............................................................................................................................................. ; ............................................. ; .............................................................................. - ........................................................................................................................................ , ........................................... j 

Skewns!=;!=; 1 ::\~1 



(Chl"Omium) 

Number Nu 

I···················,···························,,··,,··_ .. " ......... "" ......... _ ............................ -._ ... " ........•......................... " .................... -."."""" .... -......................... 1. ••• - .•.••••••.••.•• " ........................ --.••.••.•..•.... " .•...••• - .................. - .••.• " •.••. " ......... ----.............. " .•..• - .•..••.•••••••..•.•. " ..•••••••••..•••.•.. " •..•.••.•....•••..• --" ... " .•••••..•.••. " •• " •••••. "" ....••••••••.. ; •. ,,"······""·········"··,,··,,,,·,, .. ···1 

cs 

Normal nic:trihlltir'" Lognormal Distribution Test 



Assuming Lognormal 
1·· .. •··••·••·•·•·····•··· .. ·_· .. ··• .. • .. •····•••·•••······ .............................................................................................................................. , ......................................... , ................. - ............ • .......... ·1: .. · .... ·_ .. • .......... · ........ ··• ...... •• .... · ............................................ _ ........................................................................... _ .................................................. , ....................... _ ... _ .......... j 

Potential 

Number of 

stormed Statistics 

ming Normal 

95% Student's-t UCL 0.163 0.115 



N 19 

Raw Sta'tisth:s 

...................... _ ................ - ................ ····G···,···· ··a······ m·······m·······a·······O······j·s····t····r··j··b·····u···t···j·o··-n······T·····e······s··t···· ................................................................................. -! ............................•.....•......•..•............................... ·················O······a·····ta········O·····j···s···t···r···j··b·····u·····t···j··o·····n·················· ............................................................................. ( 



Number of Valid ~~rnnl,:,,:~ 

Nnr,n::l:r::lmetric Statistics 

95% CLT UGL . 6.795 



Kolmogorov-Smirnov Test Statistic 0.204 ; 95% Percentile Bootstrap UCL 



N 



N 

Potential UCL to Use Use 
,-... - ................................................................. --._.--............. _-............ _ ................................. --...... -_ ..... _--_ .. _.-.... --_ ....... -........... _.-............................................ _, .... -.................... -----



Number of Val 

or 112 DL (diethyl 
I· .. ····•····················•······ .... ················· ....•.....................................................•..........................................••...........•....... _ .•..•.........•.......................••.•.. _ ... _ .... _ .................... _ ..•. _ ......................... - •.....•...............................•...... _ .......................................................................................................................... _ .. ········_···_················_····1 

Number of Valid Samples Number of Unique Samples 29 



General Statistics 

Number of Number 



Number of Nu 30 

M 
............................................................................................................................................................................................. + ...................................... + ............................................................ _ .............................................................................................................................................................. + .......................... ·· .. ·············1 



Lognormal Distribution Test 



Assuming 

0.278 

al Distribution 
·······················-95%··H·=UCCr···_········Cl".181 



Result 

c 

Assu 

Gamma Distribution Test Data Distribution 



pyrene) 

Nonparametric Statistics 

95% CLT UCL 0.19 



0.213 95% Percentile Bootstrap UCL 22237 



Nonparametric Staltisltics 

Data 
. ·_ .. ---1 .. : .... · ...... · .... · 

ASSlj'm'i'ng'Gamma o'i'sti-ihuti·on·· .... · .......... _ .. - ·-...... · .. · __ · .. " ...... · .... ·· .. 1 ...... · ...... _ .. · .. · .... · .............. · .......... · ........ ·· .... · .. _ .... _ .. · .......... _-g"" .. g .... % ........ ·C ........ h .... e .... ·b··" .. y· .. s .. · .. h .... e ...... v· .. · .. (· .. M" .. · .. e .. · .. a· .... n .... ,-.. S ...... d·· .. :} ...... U .. · .... C· ...... L .. · .... ' ............ · .......... · .... · ...... · .... · .. I 



N 33 

L to Use Use 95% Student's-t 
1·· .. ······ ......•. ·········.-········ .. ···· ..... ···_ -.-...... _ ..........................................• - ...... _ ........................................ _ .•.. _ .................................... _ ... _ ........................ _ ... _ .......... _ ...................................................... _ .................................. _ ................... _ ............... _ .... _ ...... __ ... - .. _ ....................................... ............................... L •.•.•• _ ................. ••·•··•·•·•• .... 1 



General Statistics 

................................................................................................................................................................................................................... _ ................. _ ............................................. ···· .. ····1 

General Statistics 



Minimum 

Maximum 



Log-transJornled 

Skewness 1.227 



28 

0.86 



_ ......................................... " .......... , ... -•..... _._ .... _ ...... -. __ ........................ _." ........... , ................................. , ...... __ .. _ .... _ ........ _ ............... " .• _ ............... " ...................... ' .........•• , .........................•... _ .. ,-_ ...•.... _ .................................................... '_ .... _ ..... ' ....... " ......................... _ ..........•........ -•....... ,,_ .................................... ·····,,··· .. ······,·····················-······1 

. Data not Normal at 5% Significance Level Data a 
........................ ,._, ......... _._, .......•. '._-......... _ ........... ' .... _ ............ ' .•..... _ ....•... _ ......... _ ..•..... -............ _ ...... _._ ........ ' ....... _ .•....... " ...•............ _.'." ......... __ ._ ...... -···,··_···1·········_·······,,······· .. ·,·············· ...... _ ............................. , .............. " ..... _, .................. ,.' ................ , .. ' .. _' ........ , •........•...... ' .......... " .....................•.. ' ..... ·····,···· .. ········,····,,····, .... ·,·········,·1 

Assuming 

0.173 



1·········,···,_···· .. · .. ···· .. ··· .. ········ .. ······ .... ·-·····,,·····,,··_·· .. ··· .. G"'·-a· .. ··n,·· .. · .. m··· .. ·· .. a"·· ···O····· .. j·s···-t· .. r·j-b' .... ·· u····-t .. jo· .. ···n"··"T···· .. e· .. · .. s·· .. t .... · .. , ................................... "'''' ..... " ........ " ... " ... ,, .... , ", .. ".! .... " .............. _ .. ',,, ... ,,,, ... _ ........ ,,., ....................... · ...... ·o,ata .... 6Ts"tri·b"u"" .. t .. j .. o ...... n .. · .... · ........ ··_· .. · .... · .... ",,, .. · ...... · .. ,, .................. , ...... · .... ·,,· .... ,,· .......... · .... ·1 



Nonparametric Statistics 
..... -.. _ ............... _._ ............................ ······-·········-··-··95·O/~···CLT··LicT~··1·········-· 0.182 



N 

Kolmogorov-Smirnov Test Statistic 0.37 95% Percentile Bootstrap UCL 



Distribution 

95% Approximate Gamma UCL 



95% UCLs (AClllustea 

, ...................... _ .................. _ .... _ .••.•....................... _ ................... _ ..... __ .......•.••....•.•..•...................................•............................ 
Potential UCL to Use 

, .................................................................... _ ... _.. .._ .. -..... _._ ...................................... _.-............................... _ ....... _ ..................... -.•.. _ .............. _ .............•.•.•.. _ .•.•.•....•............ _ ............ -... _ ....... _ ... __ ........................................ _ ..... _ .•....•...... _ .. -............. _ ............ _ ...................... -......•. _ .. _ .... _ .............................. _.-.......... -_ ............ _ ..................... ( 



Number of Uniq 

Data do 

Assuming Gamma Distribution 

to Use 

1······_··································_·········-·-" .......... _ ........................... -.-........ _ .......... , ............ -..................... _ .................................................................. _ ... _ ...... _ ......•...........•............. , ..........•... _ .......................................•. _ .................. ·•· .. · .. ·· ..... _··.··.···0···· ... ·· ................ 0 .......... ·.· ......... · .... _ ....• · ... · ................... _ .•...•.•.................... _ ....... ·················1 

General Statistics 

Number of 



Num 

Log-tra nr:::f,nrn,,,,n 

Median' 17.95 



Relevant UCL 

Potential U 

General Statistics 

Number of Valid Sa 19 

Relevant UCL Statistics 



stics 

Nu of Unique ~~mn,lpc::: 33 

Lognormal Distribution Test 
................................................................................................ ·· .. · .... · ............ · .......... · .... , .... • .. · .. · .... ·· .. ·_· .... · ...... ·· ...... 1 

Shapiro Wilk Test 

Data appear Normal at 5% Significance Level .. Data appear 'Logn'ormal at 5% Significance Level 



95% UCLs II"'\LIIU::',LCU 

95% Adjusted-CL T UCL 0.366 97.5% Chebyshev (MVUE) UCL : 0.737 



Result 

Number of Unique ~"'rnnl'>~ 

ient of Variation 

Skewness 

Data Distribution 

. Data d·o n·ot·follow a Discernabie Distribution (0.05) 



1····_ .. ···············-··············_· .. ··········-··· ....... _._._ .........•..... _ ............. _._ ...•.. _ ............. _ .............. _ ..... _ ......... -•........... •···· .. ·············_·_ .... ·_·····1······· .. ·············-..................... J ......... _ ................•........•...................................... _ ... _ .............. _ .. -.................... _ ........ _ ......................... _ ............... ,. 

rametric Statistics 



APPENDIX A-5 

BACKGROUND SOIL 



General UCL Statistics for Full Data Sets 
User Selected Options 
From File 
Full Precision 
Confidence Coefficient 

J:\1352 - Gulfco Rl\risk\eco\Tables for Revisited SLERA\background soil table.wst 
OFF 

Number of Bootstrap Operations 

Result or 1/2 SDL (antimony) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 

95% 
2000 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (arsenic) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Nonmal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 

10 Number of Unique Samples 

Log-transformed Statistics 
0.125 Minimum of Log Data 

2.19 Maximum of Log Data 
0.953 Mean of log Data 
0.815 SD of log Data 
0.878 
0.921 
0.157 

Lognormal Distribution Test 
0.775 Shapiro Wilk Test Statistic 
0.842 Shapiro Wllk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
1.462 95% H-UCL 

95% Chebyshev (MVUE) UCL 
1.424 97.5% Chebyshev (MVUE) UCL 
1.464 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.685 Data do not follow a Discemable Distribution (0.05) 

1.39 
13.71 
6.373 Nonparametric Statistics 

0.0267 95% CL T UCL 
5.527 95% Jackknife UCL 

1.346 
0.752 
0.329 
0.275 

2.05 
2.364 

95% Standard Bootstrap UCL 
95% Bootstrap-t UCL 
95% Hall's Bootstrap UCL 
95% Percentile Bootstrap UCL 
95% BCA Bootstrap UCL 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.24 Minimum of Log Data 

5.9 Maximum of Log Data 
3.438 Mean of log Data 
3.625 SD of log Data 
1.792 
0.521 
-0.35 

Lognormal Distribution Test 
0.946 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
4.477 95% H-UCL 

95% Chebyshev (MVUE) UCL 
4.303 97.5% Chebyshev (MVUE) UCL 
4.466 99% Chebyshev (MVUE) UCL 

Data Distribution 
1.572 Data appear Normal at 5% Significance Level 
2.187 
31.44 

10 

-2.079 
0.784 

-0.711 
1.345 

0.726 
0.842 

6.827 
3.117 
4.01 

5.765 

1.41 
1.462 
1.381 
1.452 
1.306 
1.394 
1.416 
2.163 
2.687 
3.715 

3.715 

10 

-1.427 
1.775 
0.985 
0.947 

0.749 
0.842 

10.79 
9.349 
11.68 
16.27 



Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

19.63 Nonparametric Statistics 
0.0267 95% CL T UCL 

18.03 95% Jackknife UCL 
95% Standard Bootstrap UCL 

Anderson-Darling Test Statistic 0.699 95% Bootstrap-t UCL 
Anderson-Darling 5% Critical Value 0.735 95% Hall's Bootstrap UCL 
Kolmogorov-Smirnov Test Statistic 0.293 95% Percentile Bootstrap UCL 
Kolmogorov-Smirnov 5% Critical Value 0.27 95% BCA Bootstrap UCL 
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (barium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

5.507 
5.997 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
150 Minimum of Log Data 

1130 Maximum of Log Data 
333.1 Mean of log Data 

259 SO of log Data 
288.1 
0.865 
2.844 

Lognormal Distribution Test 
0.59 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
500.1 95% H-UCL 

95% Chebyshev (MVUE) UCL 
570.5 97.5% Chebyshev (MVUE) UCL 
513.7 99% Chebyshev (MVUE) UCL 

Data Distribution 

4.37 
4.477 
4.299 
4.371 
4.292 
4.299 

4.27 
5.908 
6.976 
9.075 

4.477 
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5.011 
7.03 

5.617 
0.571 

0.83 
0.842 

504 
573.9 
684.7 
902.2 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 

2.005 Data Follow Appr. Gamma Distribution at 5% Significance Level 
166.1 

nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

40.11 
26.6 Nonparametric Statistics 

0.0267 95% CL T UCL 
24.7 95% Jackknife UCL 

95% Standard Bootstrap UCL 
Anderson-Darling Test Statistic 1.01 95% Bootstrap-t UCL 
Anderson-Darling 5% Critical Value 0.733 95% Hall's Bootstrap UCL 
Kolmogorov-Smirnov Test Statistic 0.268 95% Percentile Bootstrap UCL 
Kolmogorov-Smirnov 5% Critical Value 0.269 95% BCA Bootstrap UCL 
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (benzo(a)anthracene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wiik Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 

97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

502.3 
540.9 

Use 95% Approximate Gamma UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00323 Minimum of Log Data 

0.082 Maximum of Log Data 
0.0116 Mean of log Data 

0.00381 SO of log Data 
0.0247 

2.125 
3.16 

Lognormal Distribution Test 
0.383 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.026 95% H-UCL 

482.9 
500.1 
476.3 
877.8 
1100 

505.4 
601.4 
730.2 

902 
1239 

502.3 

10 

-5.735 
-2.501 
-5.267 
0.979 

0.478 
0.842 

0.0226 



95% UCls (Adjusted for Skewness) 
95% Adjusted-Cl T UCl 
95% Modified-t UCl 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance level 

Assuming Gamma Distribution 
95% Approximate Gamma UCl 
95% Adjusted Gamma UCl 

Potential UCl to Use 

Result or 1/2 SOL (benzo(a)pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCl Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance level 

Assuming Normal Distribution 
95% Student's-t UCl 
95% UCls (Adjusted for Skewness) 
95% Adjusted-Cl T UCl 
95% Modified-t UCl 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance level 

Assuming Gamma Distribution 
95% Approximate Gamma UCl 
95% Adjusted Gamma UCl 

Potential UCl to Use 

Result or 1/2 SOL (benzo(b)f1uoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

95% Chebyshev (MVUE) UCl 
0.0328 97.5% Chebyshev (MVUE) UCl 
0.0273 99% Chebyshev (MVUE) UCl 

Data Distribution 
0.583 Data do not follow a Discernable Distribution (0.05) 

0.02 
11.66 
5.004 Nonparametric Statistics 

0.0267 95% Cl T UCl 
4.271 95% Jackknife UCl 

95% Standard Bootstrap UCl 
2.903 95% Bootstrap-t UCl 
0.758 95% Hall's Bootstrap UCl 
0.513 95% Percentile Bootstrap UCl 
0.276 95% BCA Bootstrap UCl 

0.0271 
0.0318 

95% Chebyshev(Mean, Sd) UCl 
97.5% Chebyshev(Mean, Sd) UCl 
99% Chebyshev(Mean, Sd) UCl 

Use 95% Chebyshev (Mean, Sd) UCl 

10 Number of Unique Samples 

log-transformed Statistics 
0.00434 Minimum of log Data 

0.076 Maximum of log Data 
0.0122 Mean of log Data 

0.005 SO of log Data 
0.0224 

1.833 
3.157 

lognormal Distribution Test 
0.391 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not lognormal at 5% Significance level 

Assuming lognormal Distribution 
0.0252 95% H-UCl 

95% Chebyshev (MVUE) UCl 
0.0314 97.5% Chebyshev (MVUE) UCl 
0.0264 99% Chebyshev (MVUE) UCl 

Data Distribution 
0.739 Data do not follow a Discernable Distribution (0.05) 

0.0165 
14.78 
7.109 Nonparametric Statistics 

0.0267 95% Cl T UCl 
6.207 95% Jackknife UCl 

95% Standard Bootstrap UCl 
2.773 95% Bootstrap-t UCl 

0.75 95% Hall's Bootstrap UCl 
0.505 95% Percentile Bootstrap UCl 
0.274 95% BCA Bootstrap UCl 

0.0254 
0.0291 

95% Chebyshev(Mean, Sd) UCl 
97.5% Chebyshev(Mean, Sd) UCl 
99% Chebyshev(Mean, Sd) UCl 

Use 95% Chebyshev (Mean, Sd) UCl 

10 Number of Unique Samples 

log-transformed Statistics 
0.00349 Minimum of log Data 

0.057 Maximum of log Data 
0.00941 Mean of log Data 
0.00411 SO of log Data 

0.0167 
1.777 
3.157 

0.0189 
0.0236 

0.033 

0.0245 
0.026 

0.0238 
0.543 
0.258 

0.0272 
0.0351 
0.0457 
0.0605 
0.0894 

0.0457 
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-5.44 
-2.577 
-5.008 
0.863 

0.495 
0.842 

0.0219 
0.0207 
0.0257 
0.0354 

0.0239 
0.0252 
0.0233 

0.307 
0.171 

0.0263 
0.0334 
0.0431 
0.0565 
0.0828 

0.0431 
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-5.658 
-2.865 
-5.234 

0.84 



Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (benzo(g,h,i)perylene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (benzo(k)fluoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 

Lognormal Distribution Test 
0.393 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0191 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0238 97.5% Chebyshev (MVUE) UCL 

0.02 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.777 Data do not follow a Discemable Distribution (0.05) 

0.0121 
15.53 
7.632 Nonparametric Statistics 

0.0267 95% CL T UCL 
6.692 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.757 95% Bootstrap-t UCL 
0.748 95% Hall's Bootstrap UCL 
0.496 95% Percentile Bootstrap UCL 
0.274 95% BCA Bootstrap UCL 

0.0192 
0.0218 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.015 Minimum of Log Data 
0.083 Maximum of Log Data 

0.0241 Mean of log Data 
0.0173 SD of log Data 
0.0208 

0.866 
3.104 

Lognormal Distribution Test 
0.458 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0361 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0418 97.5% Chebyshev (MVUE) UCL 
0.0372 99% Chebyshev (MVUE) UCL 

Data Distribution 
2.254 Data do not follow a Discemable Distribution (0.05) 

0.0107 
45.09 
30.68 Nonparametric Statistics 

0.0267 95% CL T UCL 
28.63 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.124 95% Bootstrap-t UCL 
0.732 95% Hall's Bootstrap UCL 
0.417 95% Percentile Bootstrap UCL 
0.268 95% BCA Bootstrap UCL 

0.0353 
0.0379 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 

0.497 
0.842 

0.0166 
0.016 

0.0198 
0.0272 

0.0181 
0.0191 
0.0179 

0.231 
0.116 

0.02 
0.0252 
0.0325 
0.0424 

0.062 

0.0325 
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-4.2 
-2.489 
-3.896 
0.508 

0.581 
0.842 

0.0337 
0.0391 
0.0461 
0.0599 

0.0349 
0.0361 

0.034 
0.111 

0.0864 
0.0365 

0.038 
0.0527 
0.0652 
0.0895 

0.0527 
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Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variaiion 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (cadmium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

0.00493 Minimum of Log Data 
0.106 Maximum of Log Data 

0.0158 Mean of log Data 
0.00575 SO of log Data 

0.0317 
2 

3.16 

Lognormal Distribution Test 
0.386 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0342 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.043 97.5% Chebyshev (MVUE) UCL 

0.0359 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.644 Data do not follow a Discernable Distribution (0.05) 

0.0246 
12.88 
5.815 Nonparametric Statistics 

0.0267 95% CL T UCL 
5.014 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.864 95% Bootstrap-t UCL 
0.754 95% Hall's Bootstrap UCL 
0.505 95% Percentile Bootstrap UCL 
0.275 95% BCA Bootstrap UCL 

0.0351 
0.0407 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transfonmed Statistics 
0.0075 Minimum of Log Data 

0.11 Maximum of Log Data 
0.0311 Mean of log Data 
0.0095 SO of log Data 
0.0398 

1.283 
1.571 

Lognormal Distribution Test 
0.641 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0541 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0585 97.5% Chebyshev (MVUE) UCL 
0.0552 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.725 Data do not follow a Discernable Distribution (0.05) 

0.0428 
14.5 

6.912 Nonparametric Statistics 
0.0267 95% CL T UCL 

6.025 95% Jackknife UCL 
95% Standard Bootstrap UCL 

1.584 95% Bootstrap-t UCL 
0.75 95% Hall's Bootstrap UCL 

0.411 95% Percentile Bootstrap UCL 
0.274 95% BCA Bootstrap UCL 

0.0651 
0.0747 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

-5.313 
-2.244 
-4.861 
0.927 

0.483 
0.842 

0.0296 
0.0263 
0.0328 
0.0455 

0.0323 
0.0342 
0.0311 

0.608 
0.269 

0.0358 
0.046 

0.0595 
0.0784 

0.116 

0.0595 
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-4.893 
-2.207 
-4.091 
1.081 

0.713 
0.842 

0.0974 
0.071 

0.0898 
0.127 

0.0518 
0.0541 
0.0507 

0.105 
0.0699 
0.0515 
0.0581 

0.086 
0.11 

0.156 

0.156 



Recommended UCL exceeds the maximum observation 

Result or 1/2 SOL (carbazole) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (chromium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximqte Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00376 Minimum of Log Data 

0.011 Maximum of Log Data 
0.00512 Mean of log Data 
0.00443 SO of log Data 
0.00214 

0.418 
2.781 

Lognormal Distribution Test 
0.608 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.00636 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.00687 97.5% Chebyshev (MVUE) UCL 
0.0'0646 99% Chebyshev (MVUE) UCL 

Data Distribution 
6.758 Data do not follow a Dlscemable Distribution (0.05) 

7.57E-04 
135.2 
109.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
105.3 95% Jackknife UCL 

95% Standard Bootstrap UCL 
1.249 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 
0.286 95% Percentile Bootstrap UCL 
0.267 95% BCA Bootstrap UCL 

0.00633 
0.00657 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 
or 95% Modified-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
10.7 Minimum of Log Data 
20.1 Maximum of Log Data 
15.2 Mean of log Data 

14.15 SO of log Data 
3.02 

0.199 
0.27 

Lognormal Distribution Test 
0.936 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
16.95 95% H-UCL 

95% Chebyshev (MVUE) UCL 
16.86 97.5% Chebyshev (MVUE) UCL 
16.96 99% Chebyshev (MVUE) UCL 

Data Distribution 
19.81 Data appear Normal at 5% Significance Level 
0.767 
396.2 
351.1 Nonparametric Statistics 

0.0267 95% CL T UCL 
343.7 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.388 95% Bootstrap-t UCL 

9 

-5.583 
-4.51 

-5.328 
0.312 

0.731 
0.842 

0.00627 
0.00727 
0.00822 
0.0101 

0.00623 
0.00636 

0.0062 
0.00912 

0.0106 
0.00636 
0.00679 
0.00807 
0.00934 
0.0119 

0.00636 
0.00646 
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2.37 
3.001 
2.703 
0.199 

0.945 
0.842 

17.26 
19.39 
21.21 
24.77 

16.77 
16.95 

16.7 
17.01 



Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (chrysene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wiik Test Statistic 
Shapiro Wiik Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (copper) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wiik Test Statistic 
Shapiro Wiik Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 

0.725 95% Hall's Bootstrap UCL 
0.205 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

17.15 
17.52 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.006 Minimum of Log Data 
0.083 Maximum of Log Data 

0.0145 Mean of log Data 
0.00675 SO of log Data 

0.0241 
1.668 
3.156 

Lognormal Distribution Test 
0.395 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0284 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0351 97.5% Chebyshev (MVUE) UCL 
0.0297 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.856 Data do not follow a Discemable Distribution (0.05) 

0.0169 
17.12 
8.758 Nonparametric Statistics 

0.0267 95% CL T UCL 
7.74 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.737 95% Bootstrap-t UCL 
0.746 95% Hall's Bootstrap UCL 
0.496 95% Percentile Bootstrap UCL 
0.273 95% BCA Bootstrap UCL 

0.0282 
0.032 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
7.68 Minimum of Log Data 
19.3 Maximum of Log Data 

12.12 Mean of log Data 
10.8 SD of log Data 

3.955 
0.326 
0.802 

Lognormal Distribution Test 
0.911 Shapiro Wiik Test Statistic 
0.842 Shapiro Wiik Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
14.41 95% H-UCL 

95% Chebyshev (MVUE) UCL 
14.51 97.5% Chebyshev (MVUE) UCL 
14.46 99% Chebyshev (MVUE) UCL 

Data Distribution 

16.75 
16.71 
16.74 
19.36 
21.16 

24.7 

16.95 
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-5.116 
-2.489 
-4.742 

0.8 

0.493 
0.842 

0.0247 
0.0247 
0.0305 
0.0417 

0.027 
0.0284 
0.0264 

0.307 
0.154 

0.0296 
0.0372 
0.0477 

0.062 
0.0903 

0.0477 

10 

2.039 
2.96 

2.449 
0.313 

0.948 
0.842 

14.96 
17.35 
19.63 
24.1 



k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smlrnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (fluoranthene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smlmov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (Indeno(1 ,2,3-cd)pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Tesf Statistic 
Shapiro Wilk Critical Value 

7.922 Data appear Normal at 5% Significance Level 
1.529 
158.4 
130.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
125.9 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.317 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 
0.175 95% Percentile Bootstrap UCL 
0.267 95% BCA Bootstrap UCL 

14.73 
15.25 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00486 Minimum of Log Data 

0.156 Maximum of Log Data 
0.0208 Mean of log Data 

0.00575 SD of log Data 
0.0475 
2.286 
3.161 

Lognormal Distribution Test 
0.38 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0483 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0615 97.5% Chebyshev (MVUE) UCL 
0.0508 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.513 Data do not follow a Discernable Distribution (0.05) 

0.0405 
10.26 
4.106 Nonparametric Statistics 

0.0267 95% CL T UCL 
3.456 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.929 95% Bootstrap-t UCL 
0.766 95% Hall's Bootstrap UCL 
0.515 95% Percentile Bootstrap UCL 
0.278 95% BCA Bootstrap UCL 

0.0519 
0.0617 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.0125 Minimum of Log Data 

0.417 Maximum of Log Data 
0.0551 Mean of log Data 
0.0148 SD of log Data 
0.127 
2.308 
3.161 

Lognormal Distribution Test 
0.379 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

14.17 
14.41 
14.08 
15.03 
14.63 
14.04 
14.54 
17.57 
19.93 
24.56 

14.41 

7 

-5.328 
-1.858 
-4.834 
1.053 

0.477 
0.842 

0.0428 
0.0324 
0.0409 
0.0575 

0.0455 
0.0483 
0.0443 

1.171 
0.527 

0.0508 
0.0659 
0.0863 
0.115 

0.17 

0.17 

9 

-4.382 
-0.875 
-3.88 
1.063 

0.47 
0.842 



Data not Nonnal at 5% Significance Level 

Assuming Nonnal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% ApprOXimate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (lead) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% ApprOXimate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (lithium) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 

Data not Lognonnal at 5% Significance Level 

Assuming Lognonnal Distribution 
0.129 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.164 97.5% Chebyshev (MVUE) UCL 
0.136 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.505 Data do not follow a Discernable Distribution (0.05) 
0.109 
10.09 

4 Nonparametric Statistics 
0.0267 95% CL T UCL 

3.36 95% Jackknife UCL 
95% Standard Bootstrap UCL 

2.966 95% Bootstrap-t UCL 
0.767 95% Hall's Bootstrap UCL 
0.523 95% Percentile Bootstrap UCL 
0.278 95% BCA Bootstrap UCL 

0.139 
0.166 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
11 Minimum of Log Data 

15.2 Maximum of Log Data 
13.43 Mean of log Data 
13.35 SD of log Data 
1.547 
0.115 

-0.326 

Lognormal Distribution Test 
0.913 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognonnal Distribution 
14.33 95% H-UCL 

95% Chebyshev (MVUE) UCL 
14.18 97.5% Chebyshev (MVUE) UCL 
14.32 99% Chebyshev (MVUE) UCL 

Data Distribution 
57 Data appear Normal at 5% Significance Level 

0.236 
1140 
1063 Nonparametric Statistics 

0.0267 95% CL T UCL 
1050 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.379 95% Bootstrap-t UCL 
0.724 95% Hall's Bootstrap UCL 
0.169 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

14.41 
14.59 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transfonned Statistics 
14.4 Minimum of Log Data 
32.5 Maximum of Log Data 

21.14 Mean of log Data 

0.114 
0.0853 

0.108 
0.152 

0.121 
0.129 
0.119 

3.62 
1.642 
0.135 
0.175 

0.23 
0.306 
0.455 

0.455 

9 

2.398 
2.721 
2.591 
0.118 

0.909 
0.842 

14.43 
15.62 
16.56 
18.42 

14.23 
14.33 
14.18 
14.21 
14.11 
14.17 
14.15 
15.56 
16.49 

18.3 

14.33 

10 

2.667 
3.481 
3.027 



Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (manganese) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SD 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

19.9 SD of log Data 
5.166 
0.244 
1.214 

Lognormal Distribution Test 
0.912 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
24.13 95% H-UCL 

95% Chebyshev (MVUE) UCL 
24.5 97.5% Chebyshev (MVUE) UCL 

24.24 99% Chebyshev (MVUE) UCL 

Data Distribution 
14.43 Data appear Normal at 5% Significance Level 
1.465 
288.6 
250.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
244.1 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.311 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 

0.2 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

24.38 
25 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
284 Minimum of Log Data 
551 Maximum of Log Data 

377.4 Mean of log Data 
333 SD of log Data 

93.76 
0.248 

1.28 

Lognormal Distribution Test 
0.796 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
431.8 95% H-UCL 

95% Chebyshev (MVUE) UCL 
439 97.5% Chebyshev (MVUE) UCL 

433.8 99% Chebyshev (MVUE) UCL 

Data Distribution 
14.38 Data appear Lognormal at 5% Significance Level 
26.25 
287.6 
249.3 Nonparametric Statistics 

0.0267 95% CL T UCL 
243.1 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.85 95% Bootstrap-t UCL 

0.725 95% Hall's Bootstrap UCL 
0.284 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

435.3 
446.4 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 
or 95% Modified-t UCL 
or 95% H-UCL 

0.229 

0.965 
0.842 

24.5 
27.82 
30.72 
36.42 

23.83 
24.13 
23.71 
26.29 
40.64 
23.88 

24.4 
28.26 
31.34 
37.39 

24.13 

9 

5.649 
6.312 
5.909 
0.227 

0.843 
0.842 

436.5 
495.4 
546.6 
647.4 

426.2 
431.8 
422.7 
494.2 
681.2 
425.6 
436.6 
506.6 
562.6 
672.4 

431.8 
433.8 
436.5 



Result or 1/2 SOL (mercury) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CLT UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
KOlmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (molybdenum) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data appear Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smlrnov 5% Critical Value 

10 Number of Unique Samples 

Log-transformed Statistics 
0.015 Minimum of Log Data 

0.03 Maximum of Log Data 
0.0213 Mean of log Data 
0.0195 SO of log Data 

0.00479 
0.225 
0.734 

Lognormal Distribution Test 
0.908 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0241 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0242 97.5% Chebyshev (MVUE) UCL 
0.0241 99% Chebyshev (MVUE) UCL 

Data Distribution 
16.3 Data appear Normal at 5% Significance Level 

0.00131 
326.1 
285.2 Nonparametric Statistics 

0.0267 95% CL T UCL 
278.6 95% Jackknife UCL 

95% Standard Bootstrap UCL 
0.458 95% Bootstrap-t UCL 
0.725 95% Hall's Bootstrap UCL 

0.2 95% Percentile Bootstrap UCL 
0.266 95% BCA Bootstrap UCL 

0.0243 
0.0249 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.42 Minimum of Log Data 
0.68 Maximum of Log Data 

0.522 Mean of log Data 
0.505 SO of log Data 

0.0739 
0.142 

0.94 

Lognormal Distribution Test 
0.947 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.565 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.568 97.5% Chebyshev (MVUE) UCL 
0.566 99% Chebyshev (MVUE) UCL 

Data Distribution 
40.85 Data appear Normal at 5% Significance Level 

0.0128 
817 

751.7 Nonparametric Statistics 
0.0267 95% CL T UCL 

740.8 95% Jackknife UCL 

0.217 
0.724 
0.153 
0.266 

95% Standard Bootstrap UCL 
95% Bootstrap-t UCL 
95% Hall's Bootstrap UCL 
95% Percentile Bootstrap UCL 
95% BCA Bootstrap UCL 

8 

-4.2 
-3.507 
-3.871 
0.217 

0.937 
0.842 

0.0245 
0.0277 
0.0305 
0.0359 

0.0238 
0.0241 
0.0236 
0.0246 

0.024 
0.0238 
0.0239 
0.0279 
0.0308 
0.0364 

0.0241 

10 

-0.868 
-0.386 
-0.659 
0.137 

0.974 
0.842 

0.568 
0.621 
0.663 
0.747 

0.56 
0.565 

0.56 
0.579 

0.59 
0.558 
0.561 



Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SOL (phenanthrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wllk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smirnov Test Statistic 
Kolmogorov-Smirnov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SOL (pyrene) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 

0.567 
0.576 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Student's-t UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.00286 Minimum of Log Data 

0.137 Maximum of Log Data 
0.0167 Mean of log Data 

0.00336 SO of log Data 
0.0423 

2.525 
3.162 

Lognormal Distribution Test 
0.375 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0412 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.053 97.5% Chebyshev (MVUE) UCL 

0.0435 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.425 Data do not follow a Dlscernable Distribution (0.05) 

0.0394 
8.497 
3.026 Nonparametric Statistics 

0.0267 95% CL T UCL 
2.487 95% Jackknife UCL 

95% Standard Bootstrap UCL 
3.041 95% Bootstrap-t UCL 
0.776 95% Hall's Bootstrap UCL 

0.53 95% Percentile Bootstrap UCL 
0.281 95% BCA Bootstrap UCL 

0.047 
0.0572 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 99% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
0.0085 Minimum of Log Data 

0.127 Maximum of Log Data 
0.0218 Mean of log Data 

0.01 SO of log Data 
0.037 
1.696 
3.156 

Lognormal Distribution Test 
0.396 Shapiro Wilk Test Statistic 
0.842 Shapiro Wilk Critical Value 

Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
0.0432 95% H-UCL 

95% Chebyshev (MVUE) UCL 
0.0535 97.5% Chebyshev (MVUE) UCL 
0.0452 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.834 Data do not follow a Discernable Distribution (0.05) 

0.0262 

0.624 
0.668 
0.755 

0.565 

10 

-5.859 
-1.988 
-5.327 
1.179 

0.459 
0.842 

0.0383 
0.0239 
0.0304 
0.0432 

0.0367 
0.0412 
0.0376 

1.724 
0.746 

0.0434 
0.0566 

0.075 
0.1 

0.15 

0.15 

7 

-4.768 
-2.064 
-4.347 
0.611 

0.501 
0.642 

0.0376 
0.0373 

0.046 
0.063 



nu star 
Approximate Chi Sq~are Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 

Result or 1/2 SDL (zinc) 

General Statistics 
Number of Valid Samples 

Raw Statistics 
Minimum 
Maximum 
Mean 
Median 
SO 
Coefficient of Variation 
Skewness 

Relevant UCL Statistics 
Normal Distribution Test 
Shapiro Wilk Test Statistic 
Shapiro Wilk Critical Value 
Data not Normal at 5% Significance Level 

Assuming Normal Distribution 
95% Student's-t UCL 
95% UCLs (Adjusted for Skewness) 
95% Adjusted-CL T UCL 
95% Modified-t UCL 

Gamma Distribution Test 
k star (bias corrected) 
Theta Star 
nu star 
Approximate Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 
Kolmogorov-Smimov Test Statistic 
Kolmogorov-Smimov 5% Critical Value 
Data not Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 
95% Approximate Gamma UCL 
95% Adjusted Gamma UCL 

Potential UCL to Use 
Recommended UCL exceeds the maximum observation 

16.67 
8.437 Nonparametric Statistics 

0.0267 95% CL T UCL 
7.441 95% Jackknife UCL 

95% Standard Bootstrap UCL 
2.722 95% Bootstrap-t UCL 
0.747 95% Hall's Bootstrap UCL 
0.493 95% Percentile Bootstrap UCL 
0.273 95% BCA Bootstrap UCL 

0.0431 
0.0488 

95% Chebyshev(Mean, Sd) UCL 
97.5% Chebyshev(Mean, Sd) UCL 
99% Chebyshev(Mean, Sd) UCL 

Use 95% Chebyshev (Mean, Sd) UCL 

10 Number of Unique Samples 

Log-transformed Statistics 
36.6 Minimum of Log Data 
969 Maximum of Log Data 
247 Mean of log Data 

75.5 SD of log Data 
364.6 
1.476 
1.694 

Lognormal Distribution Test 
0.62 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 
Data not Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 
458.3 95% H-UCL 

95% Chebyshev (MVUE) UCL 
502.6 97.5% Chebyshev (MVUE) UCL 
468.6 99% Chebyshev (MVUE) UCL 

Data Distribution 
0.567 Data do not follow a Dlscemable Distribution (0.05) 
435.3 
11.35 

4.8 Nonparametric Statistics 
0.0267 95% CL T UCL 

4.085 95% Jackknife UCL 
95% Standard Bootstrap UCL 
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.............................................................................................................. _ ........ _ .................................................................................................................... _ .... _-.. ·· .. ···1· .. ····· .. ···· .... ·········· .. ··············· .. ····_· .............................................................................................. _ ............................. ················ .. ············ .. ··_ .. r· .. · .. ·····-.. · .. -·· .... · .......... . 

. or 95% Modified-t UCLI 0.0097 
................................................................................................ __ ., ........ _ ............................. _ ......................................... _ ........................................................................... .!.. ..................................................... _ ...................................................................................... _ ............................................................................ L. ....................................... . 

"Res'uIi'or"'1i2"'s6C(:{"3'i:(ji"chi"oro"ben'zl'Ciln'ej" .......... _ ....... _ .......................................................................................................................... _ ...................................................................................................................................................................................................................... . 

General Statistics 
................. -............................................................................................................. _._ ..................... _ ............................................... _ .......... , .................................... -.... , ........ _ ...... -.............................................................. -.......................................................... _ .......... _ .......................................... ··· ........ ·-.. ·r .. ······· .. ····· .... ·················_· 

Number of Valid Samples I 16 I Number of Unique Samples, 16 
.......................... _ ................................................................................................. _ ... _ ........ _ ............. _ ..... _ ........ _._ .................................... .1. ........................................ _L._ ....................................................... _ .......................................................................................................... _ ............ : .................................. J. .................................... _ .... . 



~i~Jili..dj~~~LL· .~.':;::"~"~i]fm~'I:~,)"' •.• ·• •. :::;i"',·~'[;,~.1",\'.·;·",.~("~8J,,;~-.·,·' •. ~·;~;'· •• :'ti:l;i,l"::.'. ,···,;··.· •• ·:J;IJ~,;~~;~~.1,-,,:~:,·.,· .. I~.~,'··:~t,;::@~i,,,·;dill~.l.j •. :.,~~:;,~ij,~ 
~ Log-transformed Statistics 

.""'.""".""""" .. "-""""-"".""-".-- "".".""".-" .. " .... "" ... ".-.""-"-""."-""--"",,,,-,,--,,,,,, ... - ,,····,,-"",,··-M·j·n'i'miimT"""""·,,·"O·:02931 ".-.""----"".""""-,,.-"""""""''.,,-,,"- "'''''-'''''''''--'''-''-'''''''--''''--'''''-''-'M'i'n'fmii-m''of'Log'''DataT"--=i'53"" ".,," . 

................................................. __ ....................................................... _ ............ _ .............. _ .... - .................................... __ .... _ .. __ ...................... { ............... _-.... _ ... _ .......... j •...•..... --.... _ ...•..........................•.............. _ ... _ .......•........... -..................................................... ··· .. ······················_··_····_··- ... _······_······1. __ ........ _ ............. _ ............. . 
Maximum I 0.151! Maximum of Log Data! -1.89 

.................................................... -................. --...................................................... -................................ -.......................................... -............ 1 .............. -.......................... + .... · ........................................................ --..................................... -.................................. -............................................. --........................ -... + ........................................ .. 
Mean! 0.0408i Mean of log Datal -3.312 

.... -.. -...... --............ -......................................................................... --.......... -...... -.......... -................. -.. -............ -........................................ ~ ............................................ 1 .. _ .... · ............. · ....... · .. · ........ · .. · .. · .... _ ....... · .... · ........ · .. __ .. _ ........ · ........................................................................ - ... ---............................ · .... · .... · .. i ........ · .... · .. ·· ........ -.. · .......... · 
Median I 0.03161 SD of log Data I 0.4 

:~:~~=~~~~~~=-~~~~==~~~~==~~i;~~~~~y~~~~~I[==_:;l{~E==~==~========-==~:---~~~==~==~~-~lt=-~~~=-~ .. -.......................... -................................................................................................................................................ _ .. ~.~.=~.~=== ........ " .......... ~:.~.~.: ... J ... _ ........... _ ............................ _ ................. _ ...................................................... _ .. _ ................... hO_ ......... __ ........................ _ ........................... _ ........ _ ......... _ ................... .. 

............................................................................................................ -.................................................. · ........ · .. ., ................................ · .. · .. Reiev~int .. U'cL .. statlstic·5· ................ · .............. · ........................................... · ............ · .... -.... · ... " ............................................................................................................. . 

-::-:~~::::~::-~~=:=::=~~=~;~~~;~~i~~~]l=:==~~~E-~-====:==:~~:~~~==~~~~§:;~~~~~~~;I~=i~:-
Shapiro Wilk Critical Value 0.887 I Shapiro Wilk Critical Value! 0.887 

==::~~~:~~~~~~~~~~~~~~ii~~~~=~~~:~=:r=~~_~~:~~~~_~~~~o~~~~~~~~~~~~~_~~~~~~=:~~_=:_~: 
.... ·· .. -·· ........ · ............................... · .......... · ...... · .. ·AsslJ'mfng· .. t~J'orn,.~ii"·6istri·b'ution .. -· .................. · .......... · .. ·_ ......... -hh ................... ·-··· ..................... • ... • ...... • ....... ,,· .............. As·s'lJmfng .. '[ognormaT6istribiJ'ilon .... · .... · ........ · ............. _ ............ · .. · .............. · 

~~=_=~~=~~~f~~~~i~~~~!~~ir~3~~=~:~:~~~~~~~~~~~i~ili~ii!~~~ii 
................................................................................ - ..... _ ........ _ .... _ .............. _ .... _._ ..... _ ................................... _ ............ _ ........... _ ........ _ .......................................... 1... ............... " ...................................... _ ...... _ ........ _ ................................................................ _ ..................................................... _ ...................... " ........ _ .............................. . 

Gamma Distribution Test Data Distribution 
... -............................................................................. -............... -...... ·-· .. --.... -----.. -k'·Sta·r .. {b·ias .. correciedYr ........ -·-~fi85· .... · .. · .................. · .......... 'i5a'ia .... do ... not .. fo·iiow .. a .. ·i5iscerna·b'ie-51stri'buti·o·n ... {O'jlSr ... · .. · .. -.. · ............. .. 

nu star 121.1 
.. · ...... · .. · .. · .................... -.............. -............... · ........ · .. ··Ap·proximate .. ·Chi"·Sq·uare·\ii3 .. iue .. rbsj .. · .......... ·scfir .. ·· .. · .............. · .... · .... · .... · .... · .......... · .. · .... · ...... · ........ · ......... -.... ·No·nparametrlc··Stati·stlc·s ......................... --............... ·· ...... · .. · .......... · ..... · ......... .. 

Adjusted Chi Square Valuel 94.23 I 95% Jackknife UCL1 0.0538 
.... -.... -............................................... -............................................... -.................. _ .................... -.... -........................ _ ..... -......... -......... -- , .... _ .................... -............. 1"' ....... -... _.-...... -....................................... -· .... -............. ·· .. · .. · ......... S·S% .. ·Sti3-nd·a·r,fBootstr·ap ... D"CL-L ........ hh .. ··O:·05 .. 27 
.. -............................................................................................... · .. ·Aii·ders·on=Da·rii'nii .. Tes'i'Statls·tic 3:'1·6 .. · ...... 1 ...... · ............ · .... · .. -.............. · ... _ .. · .. · .... -........... · .. · .. · .......... · .................................... -............ 9S·O/~-.. Bo·otstr·ap::t .. ·U'CC ....... · ......... O~·1 .. 0'8 .. · .. 
.... -.... -.... -........ -.................. ·· .... · .......... · .. · ................... Ande·rson=·D'a·r·i'fng·s-% .. ·criiica'i\ialu·eT ............... ·0':·74iT ............................ · ......... __ ........ _hh ........... • .................................... • ................. S·5·% .... i=i'i3·li;·s··Bo·oistra·p .. UCt:: .. · .............. 'O~0'974 
.. · ........ ·· .. · .. · .. · .. · .......... · .. · .... · ...... · ................ -.. · ........... -.. 'Kol'mo~i()'rov:·S .. m·irnoV ... Test .. Siatistic·I' ... -...... --.. ·O'j45 .... r .. ·-· ................. · ..... · .......... -.......... · .... · ...... · ............ · .. ·· .. ·· ...... · ...... ·95"%"'Percenifie"'Bo'otstra'p"'U'ci:' -............. ·6·:·0'553· 
........ ·· ...... · ............ · .......... -.................. -...... -·Ko .. imo~io·rov=SmIrn·ov ... S%Crltical"valu·e ................... o:2·fifr· ...... ·· ................ -.... · .... ,,· .......... ·· ...... · ...... · .... · .. -· .......... ·· ..... -...... -_ ....... ---S5·%· .. S·C'A .. ·Bo·otstra·p .. D"ci .. · .. · ... · ...... 'O':·0'628 
....................... ·· .... Data .. ·not .. ·O·anl'm·a·· .. 6istrihute<fat .. S% .. si"gnIfica·n·ce .. 'Levei· .......... · ................ ·1 .......... · .... ·-........................................ · ........................ -.... -.... -.. g .. S%· .. C'h-ebys·h'ev{M·e·a·n·; .. ·Sdj .. ·UC·t:: ...... · ......... -'O·:0'7·32 

~~~~-=~~~~~~~~~~~;j~~~~~~~~;~;~~I::~~~:~~~~~~~!;.;~!f~~~!::~~!~~1:~~!~~ 
95% Adjusted Gamma UCLI 0.0524j ...................................... -........................................................................... -...... -................................. -" ............ --......................... : ........ · ...... r ........................................................ · .. · .......... ·" ...... · ................................. -......... "' ................................................................... -................................................................... { ......................................... .. 

! I ! 
...................................................................... - .............. " ............. , .................. - ................................................... - ................................................. , ........................................... J ............................... _ .... - .......................... _ ............................................................................ · ............. · ............................................... · ... " .......... 1 .. · .... "' ........ -... _ .... -.. _ .. _ .. 

Potential UCL to Use I Use 95% Student's-t UCLI 0.0538 
...... - .... - .................................................................... - .. _ ...... ---......................... • ................... __ hh_ ....... _ .................................................... - ............................................ ~ ................ - ........... - ............................................................................................ - ................ - ........................................ -_ ....................... - ........ T ............... -... -.-.. "' ........ .. 

! or 95% Modified-t UCL; 0.055 
........................................ -............................. _ ................................................................................................................................................................... _ ............................ .1. ................................................ _ ............................................... _ ......................................................................................................................... L ....................................... .. 

General Statistics 

.... -.... -.... -............. -........................ -........................ -.............. -.... ·i=faw· .. sia'iis'ii·cs .. · .. · ...... " ......... · ..... -.. --· .. ·--........ -.... · ... --.. -...... · ...... · .......... ·r .... ----......... ---............................ ·_ .................. '[oii:tra·n·s .. fo·rm-ecf'Stati·s'tics .............. -.. -.. ·· .... · ........ _-...... -........ · ........... · ........ · 

~_==:::::~~=:~~:~:::::::~::::=:=~~:::=:~:==:::_~~~~~~~~~~o~~~:~::::=:====~=::_-~::==:==-::::~=~~~irii~~=~~~~~[~~~~~: 
Maximum, 0.0033 Maximum of Log Datal -5.708 

............. -............................................................ -.................................. - ....................................................................... - ............... -.. - ...... -... ,-........................................ ~ ............................................. - .............................. -............................ -............. - ................ · .. · .......... · .. --.... -...... · .... - ................ · ...... --.... · .. · .. ·4· .. - ...... · ..... _ .... -................ . 
Mean 14.11 03E-4 I Mean of log Data I -8.608 



~. ~. '"1 '. ~illl'"'r"'11 

:.:.~:.~::: .... :~ ..... :~:~.::~.=~~=-.. ~~"-'~~.=~~=~-"-~'-"-.:-~""-;~~~~~~;~~~;~~~=~f~~{~~11C~~~~-~-~~~~~=:-=-~-~~~~}~~~~~~t:=== 
Coefficient of Variation I 1.937 I ........................................ _ ................... _ ....................................... _ ...................................................................... ·sT<ewness·ij .... · .... · .. · .... i4S·· ...... r ........ · .. · .... · ...... · .... · ........ · ................ _ .................................................................................. _ ...................................... · .. · .. · ...... ·_ ........ r .... · .. ·_· .... · .. _ .. ·_ ...... · .... .. 

................ _ .......... _ ..... _ .. __ .............. _ .... ____ .... _ .... _ .. _ .. _ ............. _ ....... _ ..... _ ... _ .......... __ ............ ___ ... ~ ............ _ ... _ .. _ ................... _ ............ _ ................... _ ......... _ .................... J .... __ .. _ ....•............... _ .............................. _ ..... _ .. _ ........ _ ... : ........................................................ _ .............. _ ...... _ .. _ .................................................. _ ...................................... . 

.................................................... ~ ............. _ ........................................ _ ............................................ _-.--........................ ········· .. · .. ····· ... ······· .. ·R·ei'"eva·nt .. iJcI~···s·tati·st-ie·s· .. · .. · .. ··· .. · .. ····· 

................................ · ............ ·· ...... · .. · .................. · .. · ...... ·NormaT6Is'irlbuti·on· .. Tes"t .. · ...... ·· .. · .......... ·_ ............ · .. · .. · ................ · .......... · .......... r· .............. · ...... · ...... · ...... · ................ · ........ · ........ · .. "[o .. gnormaftii·s .. trih·u"tlon· .. Test ................ · ............. · ............ · ................................. .. 

.......... .... :: ... :: : .... :.: ~ .. :. " .. :.'~~: .. :: .: ... : . ':':'. :': .. :.: .. :. ::':: .. ~ .. :.·~·.~·~~:~i.~~ ·~i.i:~. !.'~~~::~'~'~~~:~~~~~:I·':"'· ..... ~~:~~~ ':'11. .'~~: .. :~'~: ......... ~ ..... : :.:~.~ .... :.: ... : :.': ..... :~::. : ........ ~~.:.:.: .. :.:~.: ..... :.~ .. ~~~~~.i:~~· ~.i~~~~~~~~. ~.~.~~.i~ti~.l· .. ·.: .... ~.~? .. ?.~~: .. 
Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Val 0.892 

................ _ .. . -bata· .. not~N·ormfil·at-·5% .. ·Sig·nific(ince·-Levei" .. ~ ........... -.. .. .......................... Data'ii-ot'Logno'r'ni'ai 'at'S%'S'j'g'riific'a'nce Level ............. --... -.~ .... ~ 

Assuming Normal Distribution Assuming Lognormal Distribution 
......................................................................................................................................................................................................... _ ................... f' .......................................................................................... _ .................................................................................. - ............................................................................................. _ .............................. . 

95% Student's-t UCLe.4817E-4 95% H-UCL 7.0721 E-4 
...... · .. · .................... · ........ · ............ · ...... · ........ 9S% .. "Lic"Ls .. ·(AdJiiste'j'·for·Skewnessy .. · ...... · .................. · .. · .. · .............. · ................................................................ _ ............................................ 9·50io· .. Chebys'hev .. ·{M·\iU'ErU"ci ...... ~·1·445'1~:=~r 
.................................................................................................. · .............. · ...... · .. · .... 95O/~ .. Adrusied~CCf"LjcL .. 9·j)·1·3TE=4·r ................................................................................................... SiS%"'C'hebys'hev'''(MVU"EjTfcL 8:88'T2'E~=~r 
................ _ .................................... -.... _ ......... -..................................................................... _............................................................................. .. ............. --.-............... ~ .............. -.-..................... -....................................... _ ...... -................................................................................................. _ ................. -................................... - .............. " ......... . 

95% Modified-t UCL .7510E-4 99% Chebyshev (MVUE) UCL 0.0012 

General Statistics 

MinimUmj 0.01231 Minimum of Log Data! -4.402 
............................................................................................................. _ ...................... _ ................................................................. _ ........................................................... .1.. .......................................................................................................................................................................................... _ ............... _ ........... + ........................................ .. 

Maximum 0.06271 Maximum of Log Data! -2.769 

~~==~:==:::=:~:::=:::=:::=~:~~::::~:=~_-_-===~~~I:~:.~O::~~1===~-:=~::~:::~::~~~=~=~.:===~:::~~~~~~~~:~~~C~~~~~= 
Median I 0.01321 SD of log Data I 0.399 

................................................................. _ .................. _ ............................ , ................................................ _ ................................................ _.'1" .......................................... , .................................... _ ................................................. -.................................................................................................................................. '1" ................ - ...................... . 
SD! 0.01231 I 

............................................................................................................... _ ..................................................... __ ........................... " ..................... j .... " ..................................... { ...................... _ ................................... -............................................................................................................................................................ · .. ·1 ........ · .. · .. ·_· .... ·_ .... _· ........ .. 
Coefficient of Variation! 0.725 J 

................................................................................... _ ... _ ................................................................................................................. · ...... · .. _ .... ·1 .... · ........................ · .... · ...... · , ....................................... _ ............ "' .................................. -........... -...................... _ ..................... _ .. _ ................... _ ..................................... ~ .... -.... - .......................... .. 
Skewness 3.843 ! I 

..... - ................................................................... _ ... _ .............................. _ .................................................................................................. _ .................................................... L. .............. _ ............ _ ............................................. _ ......... _ ..... __ .......... _ .. _ ............................................ _ ............. _ ....................................... , ..... _ .................................. . 



· .... _· .... -............ · ...... · .. · .................. · .. ·_ ...................... Normaf''Dls'tifbuti·on· .. Test· ...... ·_· ...... · .. · .. ·_· ...... · .. · ........ ·-· ............ · .......... · .... ·T ................ · .. ·-.... · ........ · .. · .................... ·_ .. · ...... -Iognormaf''Dlstrihutlo"· .. Te·si--.. ·-· .. ·_ .. · .. -........ · ...................... · ................ -.. .. 

. :.:::: ...... :::.::: ... ::.~ .. : .... :: .. ::::.::.:.:.: ... :.: .. ~:.~.:.: .... :.:::: ... :.:::: .. :::: ...... :::: .... :.::::: .. ::~.~~.~~~~::~!.~~::~~~.~:.~:~~~i~~~~l[ ..... :.: .. :·:?:~~~~~::l:: .. · ... :.::.:.:.: .. :::: .. :~ .. ::: ... :.:: .. : .. ~: ....... :.: ... ::::: .... ::.::.: .. ::: .. ~ .. ~:: ... ~: .... :: .. :: .. ~::::~.~~:~.~:~~::~~.~.~:.~~~:~·.~!:~~i~~.i~I:.~ .. ·::::·:?::·~·~~·::· 
Shapiro Wilk Critical Value 0.887 i Shapiro Wilk Critical Value i 0.887 

.............................................................................................................. _ .......................... _ ... _ ............................................... _ .............. _ ............ _ ... _ .................................... L ............................................................. _ .... _ ....... _ .... _ ...................... _ ................................................ _ ..................... _ ...... _ ................ _ .... ..1. ............ _ ........................... .. 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL 0.0237 

====~:_~:~=_~~~~_~~~:~~~==~~!~=~~;~~J~;F~_~~;£~~~~~~~ __ ~~~:~:==-~~~~_=~~;:~;~~~~~~~;~~~~J:_=~~~~ 
............. -.-....................................................................................................................................................... " ................................................................................................ .1. .............................................................................................................. -.......... -... _ ............................................................................................................ -.......... -.............. . 

Gamma Distribution Test 1 Data Distribution 
........................................................... _ .................. -.-...... -.. -...................... · ...... · .......... 'j( .. sta·r .. {b'i'a .. s .. ·correciedj·l ...... · .......... ·3j~·1·2 .... f·_ ........ ·_ .... · .......... D"fj'ia .. do .. not .. tollow .. ·a .. ·O'iscei"·able·o'istiibutio·n .... {Oj)'Sj" ...................... · ........ · 

nu star 122 I . 
........ · ................................ · ............ · ...... · .............. _· .... ·A·p·p·ro·xj·m·ate .. ·C·ji'j .. Sq·ua·re .. Vai"ue .. {05j .......... · .. ·g·j:4·g .... · .. r_ .............................. · .............. · .................... · ............. j\fonparametilc .. Stati·stlcs .... · .............. · .................................... · .................. · ......... .. 
........................................................................................ -......... _ ......... _ ............................ _ ......................................... _ ........................... _ ...................... ·-.. · .......... ·l .................. · .... · ........ · .... · .. · .. · .... · ............................. _ ........ _ .. : .................................................... ,,_ .... -................. "" ............ -........ -.-.......... ,..._ .. -.......... " .. -.. "." .. _ .. . 

Adjusted Level of Significance 0.0335
1 

95% CL T UCL I 0.0221 

:::~:=::=:::~-~:=::==~:==~======~~==:====l~==IE:~~=::::::==~~~===i~~~;~~;:~l~~~~~l==:~}~ Anderson-Darling Test Statistic 3.154 95% Bootstrap-t UCL 0.0447 
.......................... · ........................ · .. · .... · .......... _ .......... ·A'nderson·~Da·r'j'ing· .. 5%· .. CriticafValue ·· .............. CJ':742" ............ · .... _ ........ · ...... · .............. · .. · .... · .. · .... · ...... ·_ .... · .. · .............. ·· ........ " .............. 95% .. ·Ha .. iFs .... s .. o .. otstrap"'U'c'L' .. · .. " .. · .. " .. ·Cf04"05 
· ............................................ -.... · .... · ................................ 'Koimogo·rov':§"inTi-"nov'Test"Statlsiic .. · .. -...... · .. Cf .. 344 .. "j· .... · ........ · .... · .............................................. -·_ .............. · .. · .............. 95°1c; .. ·Pe·rcs·n·iiie .. ·Bootstra .. p .. ·U'CL ...... Ci'6'23-.. 
· ........................................ · ...... · ...... --...... -· .. · .. Koi·mo~i'o·rov:SmIrn·ov .. 5% .. ·Criii"cai\;aiue .... · .... " ........ O·:2 .. 1·6 .. · ........................... , ............................................ _ ..................... -· ...................... · .. 9S·O/~ .. B·CA-Bo·otsirap .. 'U'CL .......... · .... ·Cf0264 

~-==-:~~=O=====:===~!="::===~~~=[i~~===:~:_11:~:===:===:-=:~~:~[~~~~~~~f~~~:~~~1-:=~~;~ 
Assuming Gamma Distribution 99% Chebyshev(Mean. Sd) UCLj 0_0477 

~:~~~~::~=~~=:~::=-~~~::~~!~~:;~~~~~:~~1~~~~~:3]:~::~~::~:-::~~~~~~~~~~=~:~:~~~~~~~~I~~=~-= 
Potential UCL to Use Use 95% Student's-t UCLI 0.0224 

.............. _ ........ -.... _ ....................................... _ ............................................................................................................................................ · .............. Ge·n·erafsia'tlstlcs .. · .............................. · .... ·_ ........ _ ................................... -._ .......................................................................................................................................... . 

-' .. ::::~::::':.:.::: .. ::::::":.:'::"::: .. ::: .. ::':.::::.::-":: .. :"'::.::.:':~::: ... ':.::.::':::~~'~-':~~.~:~~'~~:~~::::':::'.':'::.::':.::::::::::.::'::::::.:.::::::::·:~·::'·':::'·::::::·:::·::·:':'::::·:::'::':1[ .. :::.: .. : .. :: .. :: .. :.: ... ::: .. : ...... ::: ......... :.::.:.:.: .. :::.: .... ::.:.: ... ~~.~ .. =.~~~ .. ~:~~~.~~~~ .. :~~:~~.~~~:~ .. ::.:::.:·: .. ·: .. ··:·:::··::::·::·::l .. :: .. :::: .. ·: .. :~·:·::~~·::: .. :.:":.'::: 
Minimum i 0.0061 Minimum of Log Data -5.099 

.............................. _ .............................. _ ............................................................................................................................................................. ]l ........................... _ ... _ ...... l .... _._ .................................................................................................................................................................................................. · .......... · ...... i .......................................... .. 
Maximum, 0.06311 Maximum of Log Data! -2.763 

................................................................. -........................................................................................................................................... · .......... · .... 1-...... · .................... _ .. · ...... · .. 1 .... · ................ · .... ·_ ................................................................................................................................................................................................ 'j" ......................................... . 
Mean! 0.0116! Mean of log Data! -4.757 

............................................. _ ............................................................................................................. _ .......... _ ....................................... · ...... T .... · .............. · .......... · .......... ·i .. • ...... · .. • .......... • .. • .. • ................................................ - ..................................... _ ............................................................................... - ..................... 1-.. -...................................... . 
Median I 0.0067! SD of log Data 0.628 

...................................................................... _ .. _ ....................................... _ ....................................................... _ .... _ ....................................... L ...................................... ) ........................................................ _ ........................................................................................ _ ........ _ .................................................................................................. " .. _ .. 

------------------------------------Coeffici8ntOiVariatl~~t-----~:~~~---------------------------------------------------------- ---------
.................. -.......................................................... -._ .................. -........ -........................... _ .... -.. -..................... : ............................................... { ....... -................ -.... -........... i .......... -.......... -........................................................................... -........................................................................................ -..... -.................. -... ...-..... -... _ ....... -....... -...... . 

.......... _ .......... _ ...... _ ................................................................................................................................................... ~.~.=~.~.===..1 ............... ~.:.~.~~ .... .J .. _ .............................................................. _ ........... _ .............................. _ ....... _ ........ _ ................................................................................ 1.. ...................................... . 

Relevant UCL Statistics 



~~::..:p=····'"·;t;'~ ... ;:·,:~.:n-:·~j'M~'j~·~~'tillJ ~~~~~~ 

::=~==--~==:=====:~-=~=~=-=-=::-=:::~:~~-::::::-=--::::~===:t:::::--=:=::-==~~==::=-=-::-=---::::-===-:::==::=== Assuming Normal Distribution i Assuming Lognormal Distribution 

:=~~~-~~~~~~~~~;~~~~ii;~1!i~=~~~=~~~~-~~~~~~~~~~§i~~};j~~~~i;~ 
95% Modified-t UCL 0.01841 99% Chebyshev (MVUE) UCLI 0.0272 
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--------------------G"m;;;a-OisiribuiionTest--------------------t-----------------------Diii8-DiSt~bjjifoii-------------------------
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· .. · .. ·· .. · .. ·-· .. ··-.. ·· ... ···· .... ···· .. ·· .. ·· .. ····· .. ······ .. · .. '1<0imog'o'rov=Smlrnov-S%"'C'riiic'a'j"\j'ai'li'e ······-.. ··· .. ·(3':'2·1·S··· .... -............. -.......................................................... ·· .. ····· .... ·· .. · .. · .. ·· .... · .. · ... · .. ···9S·O/~ .. ·BcA'·Bo·otsira·p .. "OcL ...... 7·8·83" .... ·· .. ···· .. · 
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Shapiro Wilk Test Statistic! 0.711 I Shapiro Wilk Test Statistic I 0.805 
............................................. -........................... ·· .. · ........ · .. ··· .. ··· .... -·· .... ·S·h·a·piro·Wlik··Criiica'i"va-ju·eT· .... ······ .. ··0':·8·si .............. -....... _ ...................................................... ···· .. ·· ..... · ........... ············S·ha·piro'··Wi"jk .. Cri'ilcafVaruel .. · .. ·· .. ·· .. · .. 6·:·8i~i· .. 
_ .................................................. _ ..... _ .................................................................. _ ...................................................... _ ............. _ ........ L ....................................................................................................... _ .......................................................... _ ........................................................................................... L ............. _ ........... _ ........ . 

-----~~~~~~~~~~~~~-----t---~~~~~~~~~~~~~----
........................................................................................................ _ ...................................................... _ ............. _ ...................................................... _ .............................. 1 ....... _ ........................................................................................................ _ .. _ ... _ .......................................... _ .......... _ .................................... __ ... _ ...... _ ............... .. 
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95% Modified-t UCLI 0.0294
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99% Chebyshev (MVUE) UCL! 0.0619 
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Assuming Normal Distribution Assuming Lognormal Distribution 
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k star (bias corrected) 2.429 I Data appear Gamma Distributed at 5% Significance Level 
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Adjusted Level of Significance! 0.03351 95% CL T UCLI 2.965 

I ! i 



i! 95% Standard Bootstrap UCL i 2.935 
! I I .. -............................................................. -.......... -........................................ -.............. _ ....................... _ ........................................... _ ............... .,.. ........•.............. _ ........... _ ................................. _ ..................................... __ ._ ... _ ........... _ .................. -..................................................... ···_ .. · .. ·· .. ············• .. ························T····· ...... -............................ . 

. . .. Anderson-Darling Test Statistic! 0.73 I 95% Bootstrap-t UCLI 3.9 

::: .. :::~: .. :~:~: .. ~~~:.~ .. :~~:~: .. :::: .... :::.::.::~~:~~::·~~~-.·~~~~~~~~:~.?~·~:~~:~~:·~~:-.~~~·~!~~:~ .. ~~~I~.~·lr.:·.·:·:·::···::·?:·?~~]l·:-.:-.·.~ ... ··-.:~··:·::.: .... : ..... :: ... ::::: ... ::~::::~:.:.::~: .. :.:: .. :.:.:.:.: .... :: ... :: .. :::::.:::: ... ~: .. ~~~~~~~~!~:~::~~~~~~~~~~.~~:~~I:~:~-.·: .. ::.:~·:·~~~· .. ·: 
Kolmogorov-Smirnov Test Statistic! 0.194 I 95% Percentile Bootstrap UCL! 3.061 

............................................................................................................ _ ...... -..... -....................................... - ............................................ -........ ~ .............. ········· .. ···· .. ··_······-r······················· .. ···· ................. _ ............ _ ................................ _ ........................................................................................................................ + ............................... _._ ... . 
Kolmogorov-Smirnov 5% Critical Valuel 0.217 ! 95% BCA Bootstrap UCLI 3.384 

·····················Data···a·ppea·r··G·a·mma···6IsiiibiJtecfai·S·%···S·i·g·n·i·flca·n·ceTevei····· .. ·· .. ···· .. · .. r ....................... _ ............................... ························_··········95%· .. Che"bysh·ev(Mean:···Sdj""Uc"Lr·········_···;;f:··1·S3··· .. 
............................................................................................................. - ..................................................................... ··· .. ············· .. · .. ········_········T············ .. ··· ........................ J. .................................................................................................................................................................. _ ....... -.................................. _ ........ + .. _ ................................ . 
................................................................. _ ............... _ ......... __ ......... _ .......................................... _ .................................................................. ..1 ................................. _ ...... j. .................................. _ ............................................. ~.?.:.~.~ ... ~~:.~~.~.~.:.~~.~.:.~.~ .. ~ ... ~~? ... ~.~.= ................... ~.:.=.?: ..... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 6.601 

.:.: .......... ::::: .. :.: ... :.::.~ .. ~ .. ~: .. :::::: .. :: ... ~:.: .. ::.:: .. ~: .... ~ .... : ... : .... ~ .... :~~~ ... ~~~~~~~~~~~ .. :~~.~~~~::~·~:~~fr..::~··::::·::::~::·~:~?:]::· .. :· .. ··:·:~ .... :~·~::~.:: ..... : .. ::::.: .... :::::~~:: .. :.::: ... :~::.: .. ::::~.:~:: ... ::.::.:::.:.: .. :::.:.:.::::.::~ ... :: .... : ... :::::.:.::.:.: ..... :.:.: .. :::: .... ~.~ ... ::.::::::::: .. ::: ... : .... :.::: .. : .... :. : .. ::~::.~.:.:-. .. :.:::: .. ::::.:.: .. : ... : 
95% Adjusted Gamma UCL 3.088 ! 

:~=:-~:=~~===:==::-=:~~;~~;~~~~~~~~::=~:===::I==~::=J====::=====::-~~i~~~;~~~~~;~~~;~i~cii-~;~i~~ 
·ResuTi··or .. ·1i2··S'[jC··'a .. rs·en·icf······· __ ·· .. · .. ·· .. · ... _ ........................................................................................... -.................................................. _ ............................................................................ -................................... _ ....................... _ ...................................................................................... _._ . 

........................................................... -........... -........................................................................................................... ········· .. ·· ...... ·· .. ···_···· .. ······GenerafStatiSiics··· .. ·· ................................................................. -................................................................................................................. -......... -........................... . 

Raw Statistics Log-transformed Statistics 
· ........................................................................................................... _ ..................... _ ....... _ .............................................................. -..... _.-................................. ···_···1··· .. ·················· .. · .. ····· .. ··············· ....................................... _ ..................................................................................................................................................................... . 

Maximumj 7.62 Maximum of Log Data 2.031 ............................................................................................................... _ ............................................................... ····· .. ·· .... ··Mea·il .. ·· .. ·········4j)"26 .. ··· .............. -.......................................................................................................... ········· .. ·· .. ········ .. · .. ···M·e·a·ii··ofi·o·g .... Data .... · .... ··· .... 1":34'1" .. · 
......................................................................................................................................................................................... · .... ········· .. ··· .. · .. ·_·· .... 1······················ .. ···· ....... _ .......................................... _ ...... _ ..................................................................................................................................... _ ........ _ ... _....... . ....... _ ... -........................ . 

Median 3.805 ! SD of log Data 0.327 
.... _ ............................................ _ ................................................... -............................................................................................................... ······ .. _········_ .... ······ .. ·······1··············· .. ···· ................................. _ ........................................................................................................................ - ................................... -._ ................................. . 

_ SD 1.4 
.... -.... _ .................... -........................................................................................................................................................ ··········· .. ······· .. lL ............................................................. _ ............................................................................ _ ......................................................................... - ............................................................................... . 

Coefficient of Variation 0.348 ! 
•••••• ~ •••••••••••••• __ ••••••••• _ ••• _ •••••••••••••••• _ .......................... _ .................... _., •••••• _ •• _ .................................... ~ .................. ...................................... ,. m ................... _ ......... __ ••••• t .......................................................... _ •...• , ........ _ ............ _ .......................... _ •...•.••••.••••.•••••••.•• _ ............................. _ ••••••.•••••••••• _......................... • ••.••..•••••.•..•••••.•.•••.•••.••..•••.••. 

skewness1 1.175] 
........•.. , ........ , .•............... , ................. ~ ......................... -.-........... -.~ ...... -....................... _ ....................................... _ .... _ ........................................... -........................................................ _ ................. _ ....................................... -.... ~ ..................... -.................... _ ............................... _ ............................................. _ ... _ ............. _--_ .. _ ....... _ .......... . 

Relevant UCL Statistics 
................................................................ _ ................................. _ ....... _ .......... _ ...................................................... _ ................ _ ..................................................... _.······1·· .. ································· .. ········ .. · ................... _._ .......................... _ ............................................................................................... _ .......................................................... . 

Normal Distribution Test Lognormal Distribution Test 
............................................................ _ ...... - ......................... _ ....... -.............................. _ .. _ .................................................... · .. · .. ····· .. ·1····_···· .. ···· .... ·· ...... ·· .. ··_·· ......... _ ...................... _ .......... -.................................................... _ ... _ ......................................................... __ ...................... _....... . .............. __ .................. . 

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Stati 0.957 
...... _ ........................................... _ ........................................................................... _ ....... _ ............................ __ ...... __ ...... ·· .. ·_···· ...... ·_··1············ .. ·_· .. ·· .. ········· .... ·····.-r ........ -............ _ ......................................................................................... _ ........................................................ _ ................. · .. ····_······ .. ····1·········· .. ·_················ .. ···· .... . 

Shapiro Wilk Critical Value 0.887 ! Shapiro Wilk Critical Value 0.887 
............ - ................................................ _ ................................................................................................. _ ............. _ ........................ _ ............................................... ···········1········ .... ···_····· .. ······················ ..................................................................................................................................................................... _ ....... _ .................................. . 

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

:=~~~~-=~=::~::;;;=~;;~;:;;~;i;~-~~~-~~~~:~:~~:~:=I=:=--=~~:=:~-;;;;:~~~~;~I=~;~~;;;::-=~=-==::== 

... ... 95% UCLs (Adjusted for Skewness). 95% Chebyshev (MVUE) UCL
1 

5.471 

-~::~==~:======:-~=:~=~_=~:~~~i~~~:~~~~~E=~;~T~=~==-:==~==_==-==~5i;-;;~~H;~;I~~~E=Hi 
........................................................... ············· .. ·········Gamm·a· .. 6fst"iib"uti·on···Tes"t"··· ..................................................................................................................................... ·················· .. ········ .... ·· .. ·····"Data···DIstribuiio·ii···_··· .. ·······_·····_··········· .. ·················· ................. -........ _ ............ . 
............................................................................ _ ................................ _ .................. _ .. _ ......................................... ··· .. ········ .. ·· .. ····· .. _· .. ·_···1··············· .. ···· .. ·· .. _ ................. - ................................................................................................................................................................. -................................................ _ ............. _ .......................... . 

k star (bias corrected) 8.049 . Data appear Normal at 5% Significance Level ................................................................. _ ....................................................................... -.. __ ................................................... _ ............ J .......................................... 1" ............................... _ ................... _ ............................... _ ................. _ ............................................................................................. - ....... - ..................... - ............. _ ......... . 

Theta Star 0.5 ! 
......• -................................................................................... _ ............. -...................................................................... ··············· .. ·· .. ··_······ .... r························ .... · .. ········1········ .. ···············.····_ .. ·· .. _··· .. · .................................... _ .............................................................................................................................................................................. .. 

nu star 257.6 
.............................. -.............................................. - ... _ ...................... _ .................... _ ..................................................... ···· .. ··· .. ·· .. ······ .... ····11...··············· .. ·········_ .. ······T .. ·· .. ············ .. ·········· .. ···················· ...... _ ................................................ _ .•... _ .................................................................................................................................................... . 

Approximate Chi Square Value (.05)! 221.4 Nonparametric Statistics ................................................... _ ............... _ ..................................................................................................... -._ .......................................... + ...... _ .......... _._. . ........................................................................................................................................................... _ ........... _ ......................... · .. ···········1·········· .. ···························· .. . 

.............................................................................. -.. -..................... ~~!..~:.~:~-.:: .. ~.:.I···~~··~·~·~·~·~~·:~·~ .. ::il .................. ~.:.?.~.~···ll...······ .. ·········-.. ······························ ............ , ................................................................................................ :.~ .. ~~ ... ~·=~···~·~·=·l···-.. · .... ···~·~~·~~····· 
Adjusted Chi Square Value l 217.6 95% Jackknife UCL 4.64 

............................................................................................................................ _._ ...................................... _ ....... ···························-.. ······ .. l··············· .. · ................... _ .. '1" ........ _._ ..................................................... -................... _._ ......................................................... -........................................................................................ -................. . 

1

'! 95% Standard Bootstrap UCL 4.587 
....... _ ....................................................... , ........................................................................................................ __ .......................................................................................... i--...................................................................... _ ........... _ .......... __ ...... _ ..................... _ ......................................................................... _.-................ -................ -........ . 

Anderson-Darling Test Statistic, 0.318 I 95% Bootstrap-t UCL, 4.811 
.................................................... _ ................................................................... _ ..... _ ................. _ .................. -............... - ........................... 1" ................................... ··-T .. ········· .. ··········•···· .. ········-· .... ··········• ................ _ ....... _ ........ __ ................................................................................ _ ..•.. •··•··· .. ···•· .. · .. ··········t···· .. ·············· .... ·• .. ··· ......... . 

Anderson-Darling 5% Critical Value! 0.739 I 95% Hall's Bootstrap UCL, 4.939 
.................................................... _ ............................... _ .................................................................. _ ............................... · .. ·····························t··· ...... ·_·_············ ............ , .................... _ ................................... -........................... - ...... -........ - ............................................................ _ .............. ·· .. ·· .. ····•········ .. ··· .. ···1················_···· .... ··· .......... . 

Kolmogorov-Smirnov Test Statistic! 0.15! 95% Percentile Bootstrap UCL 4.618 
.. _ .................. -......................................................... _ ............................ __ ............................................................................................ _ .......... , .................. _ ........ ······ .. ··_··1··········· .. ··_ .. ···· __ ··_··············· ................................................................................................................. _ ........................................................... , ........... __ .......................... . 

Kolmogorov-Smirnov 5% Critical Value! 0.215 95% BCA Bootstrap UCLI 4.696 
! j 



.... ". :.>.:;[)'b.Jir:·<'L,-:,}j!~ti:!l~·~;;;:'~·',':;;'_·,'·1-< .. 0" 'I ' ~D: ·;::n.~c;l:~·shl~1~m~}L~'-~' ,>·h.:{,,·,n.~~·}f _b.·.~c <0:,;,,"01',:. : 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 5.552 

... _ ....... _ ....................... _ ...... _ .................... ___ .............. _ .............. ___ ....... _ ... _._ .... _ ..... _ ..... _ .... _ .. _ .. _ ..... _ ............... _ ............ _ ....... _ ...... _ ....... '¢.~._ ..... _._ ... _ .. __ .. _ .. __ , ....• ~ ............... __ . __ ._............... . .... ,.. . . _ ...... _. ... _ ..... ,_.. . ......... . .. ,._. __ ... _._. . ,l. ..... ... . ._ ...... _ .. . 

::=_-:_~_~:::~:::~~~~_~~_i~=~~~~~~~~~~~~~~:~=~=~~~~-:-=t:-=~=~_-~==~~~=_~==9~~~~~~~~{;~;~~~~~;EI~~~ 
95% Approximate Gamma UCL I 4.684 I - I 

:~~~~~~~~:~~~:~~~~~~~~~;~~~~~~~~l=:~~=_~-~~~~~~~~~-~~;!~~~~~~~;;~~=~~~~: 
General Statistics 

........................................................................................................... _ .............. --."." ................. -.-................ -............................. ·_·········· .... · .... ··· .. · .. -················ .. ··········r·· ........................................................... , ... -................................ -...................................................................... -....... -.......................... ······ .. 1 ...... ····· .. ·· ...... · ............ ···· .. · .. 
Number of Valid Samples 16 ! Number of Unique Samples 15 

....................................... -.................................................................................. -............................... __ ............................................................ ..1. .............................. _ ............................................................................................................ _ ................. _ ........................................................................................................................................... .. 

............................................................................. ---........... -.... --.................... ----...................................................................... _ .......................... ······ ...... ···· .. · .. · .. -1-··········· .. ···· ...... · ...... · .... · .. ··· .. " ...................... -............................ -....................................... -.. -.. -......... , .................................. -.. -........ -.. -.... -...................................... .. 
Normal Distribution Test Lognormal Distribution Test 

.................................................................... ·-····_· .. -.. · ...... · .. · .. ····· .... ·· .... -.... ·S·hapi·ro···V\ii"i·k .. Test"siatTsiicj .... -.. · .. ··· .. ·O:"359·· ...... · ........ ··· ...... ···· .. ··· .................. _ ............................................... -......... · ...... S'ii8Pfro·wiTi< .. 'f9sisiaii·sticl···· .. · .. · .. _ .. 0':·S02"" .. · 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.................................. -....................................... ·Ass .. umlng .. ·Norm·af·'OIstri"b"liilon .. ······· ....... ···· .. ·-·· ................................ -........... -................. --........... ·····-· .... · .... -...... · .... ·A·ssii'mi"ng·Tog·normaf"o .. fsii{butlon ... -.-............................. -........................ -.. . 

Gamma Distribution Test Data Distribution 
...................... - ..................................... -... _-.-.............................................................. --....... -............ ······ .. ····· .. ····· ...... ·· .... · ........ ·· ... · ...... · .... ·1·· .. ····· .. ·· .... ···· .. · ... ·-· .. ··· .... ·1 ........... · ... · ...... ··-····, .... · .... · .. · .. ··· .. ···._ ..................... - ................... -.................................................. -.................... ---............................................... -............ -.................. . 

k star (bias corrected) 2.613 Data do not follow a Discernable Distribution (0.05) 
..................... y •• ~ ..... _ ......................... _ ... ••••••••••••••• _ ••••• _ ............................... " •••• _ .................. _ ........................ _ •• _ •• -.._ •• __ ......... _ •••••••••••••••••••• .................... ~ ................ _ ....... ....................... _ ••••• " ................. _ ................................... __ ••• _ ................... w ••••• w ......... _ .... _ ............................... _ ....... _ .......... _ ................................................ _ ••••••• , ............ _ ••• 

Theta Star 0.0068 
................................... -............................. -.. -......... -... --................. _ .... -.-..................................... -.. · .. · .... ··-.. ······· .. ·· ............ ·",,· .. ··· .... · .. 1 .... ·_ .. ·-·· .. ··· ..................... -r ....... - .... -................................ -... "-._"" ........... -.... - ..................................................................... -.... -..... -................................ --_.-_ .. -....... -...... -......................... . 

nu star 83.62 I 
...... -... -................................................................................. ~" ............ -................................................. ··-.. · ........ · .. · .. ····_···· .. ·· .. ··" .. · .... · .. ···· ... 1·· .... ··· ...... · ...... · ...... ···· .. ····-1···-·····-........ ···· .. · .. ···· .. ·-.... · ......... ·_· .. -........ -.................................................... -.-.... -....................... -............. -... -." ....... -.--....... -............... -.................................. . ........... _ ........................................ _ ........... ; .............. ~.~.~.~~~.~.~.~~.=_~.~.~ ... ~.~.~~.~: .. ~.~.~.~.= ... ~.~?~!. .............. ~.~.:~.~._ ... J ... _ .... _ .. _._ .......... _ .. " .. _ ............................................ ~.~.~.~~.~~~=~~~~ .. _~.~~i.~~!,~.~ ...... __ ...... _ ..................... I ......................................... .. 

Adjusted Level of Significance 0.03351 95% CL T UCL 0.0249 
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Anderson-Darling 5% Critical valueJ' 0.744 95% Hall's Bootstrap UCLI 0.0528 
.... --... -................................................................... -.-........... -.-................ ,,-........... --................... - .. -_ ... - .............................. -...... , ........ -.............................. -.. ····1· .. · .. ·-· ...... · ...... ·-.. · .. ···-·--· .. -........ -....... · .. · .... · .... ··· .... _ .................... , .. -.-.................................. --.-........ -., ........................ -... - .. --......... ~ ..................................... -... .. 

Kolmogorov-Smirnov Test Statisticj 0.387 I 95% Percentile Bootstrap UCU 0.0264 
........................... -......... -............ , ................. --................. -, .. -..................... -.... -... -.................. -.. -" ..... -.. -...... -.-............ -.. ---... -.. -..... · .. ···· ............ ·· .. ·· .... ·· .......... -1'··--···· .. · ................ ·-··--.. -............. -................................................ -........ -................ -.---... -... -............................. -.. --....... -... · .... -· .... ·l·· .. ····· .. · .. ··· .. ····_ .. --··-.. -· 

Kolmogorov-Smirnov 5% Critical valuel 0.217, 95% BCA Bootstrap UCLI 0.0308 
............................................. -..................... -.......................................................................... -................... -...................................................... " ............. -............. -.......... -~ ....... -.... -.... -.......... - ............................................................................................................. " .......................... -................ -............................. 1' .................................... -... .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0365 
.................................................................. -.... --................. -................................................ -·····-.. ··· .. ··· .. ···· .... · .... ·-··· .. ··-.. · .. ·-...... · .... · .. · ........ 1 .. ·· .... ·_· .. ·· .... ······ ...... -··· .. 1···· ...... ······ ........ ···--·· .. ·· .......................... - ................. -... ,-_.-........ -............ -.... -..................... -...................... -... -.................... · ..... · .. · .... ---l-·········· .. ··· ........ -··-.. ··· .... · 

97.5% Chebyshev(Mean, Sd) UCL I 0.0445 
........................................................................ -................. -............ --..... -......................... -............ -, ........ _ ..................................... _ ..... 1.. .......... _ ..... -..................... 1 .... ··-.......... -......................... · ......................... -................ -....................................... -............ -.... ---............. - ... -........... -..... _ .. -.............. + ................................ -..... .. 

Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL! 0.0603 
....... -............ -.-...... -... -............... -.. -............. -.-_ ........ -............... -..... -.. -.... -... -.. " .......... -..... _ .......... -.. -.. -.-....... -........................ , ........................... -.......... ...! .. -....... -.......... -....... -............... -.... --.. -.... -...... " .......... -.. -...... -.. -.................... -.. ----.-............... --...... -..... -.. --.. -.-...... -.... -.... -..... 11.-...... -.... -........ ---... -... 

95% Approximate Gamma UCL 0.0236\ 1 
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, .......................... __ ...... _ .............. __ .......... 1 ...................................... . ........................................................... ················ .. ·····Poienti·ai···LicC·to··U~;-e······· ........................... _ ................................. ········_········r··········_······ ................................... _-.................. ·······_······_···_········ .. ····Use··95% Student's-t UCL i -0.0254 

Result or 1/2 SDL (barium) 

.......................................................................................................................... -... _ .......................................... _._ ...... ············ .. ····· .. -··· .. ··-··········Gen·eraf"Stati~;-ilc5··············································_····_· .................................................................................................................................... -..................................... . 
....................................... -................................................................................................................................ ········ .... ·· .. ·· .. ·_ .. · .. ······_····_·· .. ·····T· .. ······ .. ··· .......................... , ................................................................................................................................ - ....... - ...................................................................................................................... -...... . 

Number of Valid Samplesl 16 i Number of Unique Samples! 14 
...... _ ........................................... _ .............................................................................................................................. _ .•... _._ .......................................................................... ..! ................................................................................................................................................................................................................................ 1... ........................................ . 

..................................................................................................................................................... _ .......... _ .... _ ................................ -.......... _ .................. ·········· .. ····················1······················ ................................................................... _ .. _ ................................................................................ _ ............................................................ _ ........•.................. 
Raw Statistics Log-transformed Statistics 

I
·:··::~::::::··~·:·~:~ .. ~:~ 

Maximum I 377 Maximum of Log Data 5.932 

:~~=~:~~~===:=~=::~~:=~:~===~~~:=~~~~~~~d!~~9;f=~=lc=~==:~~=-~==~====:==~=~~f~~~~~-I,=~-~~;~ SD . 5 
••• _._ ...................................................................................................... __ ...................................................... __ ._ • .......... ~ ........................... _ ••• ........ _ ....... _ •••••• u ......... _ ••••••• .................................... _ •• _._ •••••••• ~ •••••••.......................................................... _ .... , ....... _ .. ~u ................................................................................... , ............ , ...... " ..................... . 

Coefficient of Variation 0.277 

Relevant UCL Statistics 
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Shapiro Wilk Test Statistic} 0.887 Shapiro Wilk Test Statistic 0.939 
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-::=~~:-~~~:::~~~~~~~~~~i~~~~~~~~==J=!~=J=~=:===~:~~~::==-~=:i~i~~~;~~~~'=~;~=:: 
95% Adjusled-CL T ucq 244.9 1 97.5% Chebyshev (MVUE) UCL 304.2 

:~:~:~.-=========:::~=:::=~:========~====I======::===:=~==~~~~~!=~=~===.-==:=-= Gamma Distribution Test I Data Distribution 
.............................. _-_ ....... -................................... _ ................................... _ ... ········· .. ··"j("·star··{blas·corre·ctedYr···········1··2·:47········· ·· .. ··············· ... Data···a·ppear·-G·amm·a .. i5isi"ri"bu·ted···ai·S%···s·i·g·nWican·ce··Lever·· .. ···· .... _···· 
............................ _ ........ ., .............................................. _ .. _ ............... _ .......... ······ .. ························ .. ·······_········-·Theta···Sta·d .. ···········1··7·:"2i········ ..................................................................... __ ............................................................................................ _ ... _ ............................................................................................ . 

...................................... _ ...................................................................... _ ..................................... _ ............... _ ................................................ ~ ... - .................................................................................................................................... _ .................... - ................................................................................................................................................. . 
nu starl 398.9 

l·~~:·::· .... ··:::::::: .. :·:·:·:·· .. :· .. :: ---.-------.-------.---~~~~~t~~~~~~:~:~~-~~--34~~:=i--------------·------··-----··95%~:~~~~-~~~1--~~~-

1
;·::·: .. ·~~·~~:~~::·:····::~:: 

Anderson-Darling Test Statistic 0.562 I 95% Bootstrap-t UCL 250.3 

:.~::.::.:::: .. :::: .. :: ........ ::~:~::.:.:::.: ... :.:: .... ::.:.: ... ::::.~.:.::.: ... ~~~~~~~~.~~?:~:~~:~:~~ .. :~~~:~~~:~i~~~::~~~~~~II.=~~~~t.=~·==~=~~=:::=:=~==~~=~~~~~I~:~~~~=tJ~~:=~~~~-=~ 
Kolmogorov-Smirnov Test Statistic 0.17 I 95% Percentile Bootstrap UCL 240 

Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 280.3 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) ucq 363.6 
...................................... _ .......................................................................................... -........................... _ ................... _ ................................... , ........................ -...... _ ......... , .......................................... ~ ................................................................................................ _ ..................................................................... ·······t················· .. ···· .... ················ 

95% Approximate Gamma UCLj 242.8 I I 
............................................................................................................... ·9S%· .. AdJusts"d···Ga·m·m·i3Ticq·······24·cf2···_········r······ ........ -............................................................................................ _ ............................................................................. ········· .. ·········-t······ .. ·········· .. ··· .. ········· .. · .... . 

Potential UCL to Use 1 Use 95% Approximate Gamma UCLi 242.8 
............................................................................. __ ......................... _ ........ _ ............ _. __ ............................. _........................................................... .. ................................. _ ..... .t .............................................. _.~ ........ _._ .... _ ... _ ....... __ .... _ ................ _ .. _ ................. _ .. _ ........... _ ............................... _ ...................................... 1 ....................................... _. 



Result or 1;2 SOL (b'~~zo(a)anthracene) 

General Statistics 

......................... - .................................................................................. _ ............ _ ................................. _ ............................................................................. · .. ·············· .. ····1 .............. ~ ...... · .. · .... · .......... · .. ·· .... · .... · ............................. _ ............................................................................ -._ ...... _ .............................................................................. .. 
Raw Statistics Log-transformed Statistics 

..................................................................................... _ ................ · .. ·-· .... · ........ · .... · .............. · .............. · .. ··· .. · .. · .. ·-...... Mi'n'i'm·u·mT .. · .. · ...... · .. ·0':·OOS2j ............ · .... · .. · ........ · ...... · ...... · ...... · ...... · .. · ........ · .................... · ............ · .................... · .......... · .... fV1Tnl"m'li·m .. o{Co·g .. ·6atar ...... -~5:·075 ........ .. 
1 . .............................................................................................................................................................................................................................. , ........................... -_ ....................................... _ ............................................................................................................................................................................................. 11 .......................................... .. 

MaXimUm] 0.395 Maximum of Log Data -0.929 
........................................................................................ _ ................... -....... _ ..................................................................................................................................................................................................................................................................... -.............................. · .... · .................. ·· ................ · .. · .. · ...... · ............ ·1 ..................... -................... . 

Mean I 0.04541 Mean of log Data -4.365 ................................................................................................................................................................................................... ·· .. ·· ............ · ...... ·f ............ · .... · ........ · ...... · .. · .. · ........................................................................................................................................................................................................................... _ ............................................. . 
Median 0.0069 SD of log Data 1.321 

....................................................... _ .............................................. · .. ·_· ........ · .......... ··C .. oefflci'ent .. of'variatlon .. · .......... · .. ·2:·2 .. 58 .... , .................... · .. · .................. · .. · ............ · ......................................... _ ... _ ................ - ................................ _ .......................................................................................... , .... . 

..................................................................................................................................................................................... ~.~.:~.~.:.~~ .................... ~.: .. ~ .. ?.~ .......................... , .................................. -............................................................................................................................................................................................................ .. 

....... , ....................................................................................................................................................... -.. _ ................................. ,· ........ · .......... Rei"evan"i"U'C'["S·tatlstlcs .... _· .. · .... · ........ · ............ · .................................. , ................................................................................... _ .......................................................... .. 

.. · .................. · .................. · .. · ........ · .... · .. · .............. · ...... No .. rmaI"'61st'ri'buti·o·il .. ·Test' .. · .... · .. · .................... · .. · .......... · .............. · .. · ................................................................................................. Log·normaTO·lstribtiilon .. Te·st ...................... · ...... · ................................................. . 

:.~:.~~:.::.~:.~:: .. : .. :.:.::: .. : .. :::.~:::::.::~.:.:~~:.:.:.:~=~~~~::~~~ ... ::~:::::~~~~~~~:~~~~!~~::!~~~.:~~~~~~~:~~I::~··~::·::·::·?·::~~~ .. ~ .............................................. :: .. ~::::.: ... : .. :: .. ~:: .... :.: .. ~ .. ~ .. :::.::::~::~=:~.:~ .. ~: .. :~:~.~~~~~~~~:~~!.~~~:.~~~~:~.~~~~[ ... :: ... :::: .. ~~:~~~~: .. 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical value] 0.887 

........................................................................... _ .................... _ ........................................................................................................................................................................................................................................................................ _ ............................................................. _ .............. - .................... _ ............................ , .................. _ .. 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

· .. · .......... ·_ ...................... _ .............. · .. · .. · ............ · ...... ·Gam·nl'a .. ·6is'ir'i'b·uti"on .. ·Tesi .. · ...................... _·_ ........ -................................ _ .......... · .. · .............. · .......... · .......................................... · .... · .............. ·0a·ta·D·islrlbuiion· .. · ...... ·· .. · ....... · .... · .. · .... ·· .. · ........ · ............ · .................................... . 

. :: .. :: .. ~::~:::: .. : .. :~ .. :: .. ::: .... ::: ... :::::.:: ....... :.: .. ~~::.: .. ::~ .. :~~:~::~ .. ~ ... :: .. : .. :~-.:~:::~ .... ~~~~~~ .. ~~:~~~:.:~~~~~~~~~?:I~.:: ... : .. ~:·.~~~~?:.:: ... :::· .... :.:.~:: .. :~~~ .. ~~~:~~~~:~~~.i~~·~:~~·~~·~~~~~~~~:~~~:~~~~~~~~~~ .. :~?:::~:~~::.::::: .. ~.:.:.::::.:::.:::.::. 
Theta Star 0.102 

.. · .................... · .... · .......... ·_ ...... ·· .. _· .... _ .......... · .. · .... ·Ap·p·roxi·mate·c·i1i"'Sq'lia·rs .. va·iuefOsY!' ........ · .. · .. S·:·j'8"S" .. }·· .... ·· .... · ...... · .................. · .... · .. · .... · .... · .... · .... · .. · .. ·_ .... · .. N·on·parametii"c .. Statlstlc·s·· ........ _ .......... ·· .... · .................. · ...... _ .... ·_ .... · ....... .. 

..................... _ .......... _._ ............ _ ........................................ -.. · .... Adj'listeei"Levefof"s·igniftcance ........ · .... _ .. ·0':·0'33Sr ..................................... _ ........... _ ...................................... , .......... ·_·· .. · ............ · .............. · ............ ·_ .... 95% .... CCY' .. uc .. Cr .. · ...... _·o':08-76 

...... -... --~.-.--.-........ -..... -.................. -.... -................. _._ ................. _ ............................................................ - ... - ... _ ............................................................................. -- ... -.............................. -............. -..................... _ .......... __ ................................... "' ................................ -......................................................................................................... . 
Adjusted Chi Square Value 6.203 95% Jackknife UCL 0.0904 

......... ~ .................................................................... _ .... _ ......................................................................... _ ......... _ ....... -................................................................. -................................... _ .. __ ....... _ ...... _ ................................ _ ................................................ _ ............................................. _ ........ _ .... _ ........... _ ................ _ ............. --...................... ~ ........ . 
95% Standard Bootstrap UCL 0.0863 

_ ... _ .. _ .... _._ ................................................. _ ... -............................................................................... _ ............ _._ ........................... _ .... -.................... _ ..... _............ .. .... _ ... -_ .......................... _ ............................................................................................. _ .. _ .......... __ .. _--_ ...... _ .................... _ ........... , ..................... .. 
Anderson-Darling Test Statistic 3.576 95% Bootstrap-t UCL 0.28 

...... -......................................................... _.-................................. -... ~ ... -............................... -.--...... _ ........................................................................................ -................................................. " ...................... , ............................ _ ... _ ..................................... --................... -.-.... -........ - .......... ~ ................................................................................. . 
Anderson-Darling 5% Critical Value 0.797 95% Hall's Bootstrap UCL 0.328 

.......... · .............. · .... · .............................. _ .................. --.. · .. Kolmog·o'rov:Smlrnov"Tssi"Sta"tistic ........ · .... · .... 0':·468 ...................................... -.................... _ .............................................. ·95% .. ·Pe·rcenti'ie .. ·Bootstra·p .. ·U·cC .. · .... · .. ·_ .... '0·:·0'9'04 

.... · .............. · .......... · ...................... · ...... · .. · ........ -Kolmo·g·o·rov=s'n;"frn'ov"S-o/;"c'ritic'a'i"va"i'ue .................. o-:2ii .. r .... · ............ · ............ · .................. · .......... ·· .......... _· .. · .. _ ...... ·· .. · .................. ·· .... 95%· .. BCA .. ·Bootstra·p"iJ'cL' .. _ ...... · ...... 0·:'1"1·8 .. .. 

~=~=~~~~~=~~==D~~:::========I:=:~~==]l~===:~~===:::===;;~~by~~f~~~~;}~~f3.~~ Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCLj 0.301 

: .. ::~::::::' .. ::::::~ .. ::~::: .. :: .. ~:.::~~:::::::.: .. : .. ~::~:.~~::: .... :~~~~:~~::.~~~~~~:~.~~~!.~~~~:.~~ .. ~~ .. ~~.:~·~·~:I·::~:·:: .. :~~~~?·~~~lL::.::.:~::.::·~~.:::::::.·:::.::: .. ~ ... :.:.:.::.:.:.~ .. :.:~:::.:.:: .. ::::::.:.::::.~ .. ::.~ .. : .. :.:.:::: .. ~::~::::::::::~::~~~~.~ ... ::.:~: .. :.:::.: ..... ::::.::::.::~~:: ... ::.~:~~::: .. ::.::~: ~.:::~:.: .. :::~:::.~::::.:::::: .. :.: 
95% Adjusted Gamma UCL 0.105 

........................... _ .............................................. __ .... _ ........ -...................................................... _-......................... _ ............ · .... · .................. G .. en·era'i"·Sta'tls·ilcs .............. · ...... · .. ·_· ........... _ .............................. _ .................. _ ........ _ .............................................. _ ... _ ................................................................. .. 

................................................... _ .. _ ... _ .. __ ......... - ................. _ .......................................... _ .................... _ ......................... _ ................. J ............. _ .. _._ .................. , .......... _ ........................ _ ........ , ....................... __ ................................................. __ ...................... _ ........................................ _ ................. '1" ........................................ .. 

Number of Valid Samples 16 i Number of Unique Samples I 15 
............... -.................... -................... -.~ ...... " ........................ _ .. _ .............. _ ... __ ................. _ ...... _ ... _ .......... _._ .... _._.-.................... -...... " .... -.......... -.............................. _ .......................................................... -..... - ........ -...................... -............ -~- ................................. - ............... _ ......................................................... -.:.-....................................... . 
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Raw Statistics j Log-transformed Statistics 
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:::~==~=:-~:=~~~=-~~~~~===::~~=_=_=~~=~:=~~~~~E~~;~=~=~==~=~~==::::=::~=~=~=~=~=~~~~;2~~;~~~lt=~~~~~~: 
SD 0.115 I 

................ ., ............................................ -..... ., ........................................................................... -.............. --.... ., ..... ., ..... ., ................... -...................................................... _ .. 1" .................................................................................. -.... --.... -.. -................... ., ........................................................... -.......... --................................................................ -. 
Coefficient of Variation 1.737 I I 

Relevant UCL Statistics 
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Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 

...... " .. · .................. · .......... · .. · .... · .. · .. Oata .. n·ot--t~formaT .. at .. 5% .... Sfgniflcanc·e'Tever .. · ...... · ................ ·..................... ..6a·ta .. ·n .. otTog·no·rm·arat .. S% .. ·S·i~j'n·l·fi'ca·nce .. Leve'j' ...................................... ... 

............................................................................ _ .. - ....... " ....... -.... " ... - ............................................................... " ................................... -.. " ................................................ ~ ........................... -.. -.... --....... -_ ........................... _ ........... _ ........................................................................................................................................................................ , . 

.... · .... ., ...... · ............ · ...... · .. · .......... · .......... · ............... -.. -'Gam·m·s· .. 6istrfbu .. i .. i·on .. Tesi ...... · .......................... · ........ ··_· .. · .............. ., ................ '1" ............................................................................ · .. · .. · ........ · ...... O .. a·i8 .. '6fstrTbutl·o·n .... ., .... ., ......... .,· .... ., ...... · ............................................. -........... -.. .. 

.............................................................. -...... ., ... -.... -........ ., .............. ·---.. ---............ ·-k .. sta·r(b'i'as .. correctecij' ................. 6.:4.8· ....... 1· ............. --...... ----6iiia·-do .. ·notfollow .. a· .. 6Isc·ern·ab·'e .. ·0,l·strlbutlon .. ·('Oj)·sj" ............ ·--.. · ........ -

._._ ................... u ........................................................ _ ....................................................................... __ ._ ............ _ ................... ,.................................... • .......... ~ ••• _ .............. ~ ••• _.. •• __ ...... " .................. _ ....................................... ••• _ .............. ~ .......................... _., •••.••••••. ........ , ............................... " ...... " ............................................................................................. . 

Theta Star 0.138 
................................... -... -_ .. _ ....... , ................ - ............ -.. -..................... _ ..................................... -..... __ .... _-_ .. ,.-.... _ .............. - ............................... _-... --. ........................................................................................... - ... _ ......... _ ... - ...... - ..... _ .................................................................... _ ............................................................... _ ...................... -. 

nu star 15.36 
..................... --.................................................. --.... -... --................................................... -.. -...................................................... _ .. --_. .. ........... · .... · ..... · ........ · .. · .... ·1 .. · ........ · .............. · .... · .... · ..................... ---.............................................................................. -.......... --... - ...... -........... --................................................................ - .... -........ . 

Approximate Chi Square Value (.05) 7.512 Nonparametric Statistics 
............................................ -............................ --................................................ -... _ ........... -.. -.. _ ............................................................................. · ..... · ........... · .. · .... ·1 .. -.. -.. ---........ --........ ·· .. · ....................................................................................... ---........... , .......... -......... - ... -... ··· ........ · .. · .......... ····-· .... ·1 .......... · ........ · .. ·-............... .. 

Adjusted Level of Significance 0.0335 95% CL T UCL 0.113 ......................... -............................ --........................................................................................... -..... _ .............. _ ... -.................................... ··· ............ · .......... -.... 1 .. · .. · ............................. · ...... · ............ · ...... _ .................................................................................................... _ ................ -............................................................................... . 
Adjusted Chi Square Value 6.895 95% Jackknife UCL 0.116 
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Kolmogorov-Smirnov Test Statistic 0.36 I 95% Percentile Bootstrap UCL 0.117 
...... ·· .. · .......... ·· .... -.. -.............. · .. · .............. · .... · .. koiiTiogo·rov·~S"mlrno'v"S%'''Crltlcai'',iiiil:ie' ........ · .... · .... 0':·2·27· .... · ............ · .. · .. · ................... · .... · .. · ............. -................. -...... ·· ............................ -.... ·95·o/~· .. BCA .. ·B-ooistra'p"'U'cC ................ ·0·:·1·44 .. -

~:~=--==~==:~==~====~~~~==~===:~!~[=~~~-::~:jl:=~:=-~~~_~:~==~~~=i;I~~;~~t~~~;~;~~ ==~~~~~:: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.352 
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95% Approximate Gamma UCL I 0.135 -. " -... --... ... ... . ...... _ ..... -- ... . . -............... -...... -... _ .. ""'" ..... -.... --..... ........... _ ........ -- ..... -. ---+... ..... ...... . ........ +... . ..... ......... .. . ............ ........ , .............................. -- _.. .......... . ..... ..... .. ...... ..... .... ... ...... ""''' ... . 
95% Adjusted Gamma UCL~ 0.147 ! 

Potential UCL to Use 1 Use 99% Chebyshev (Mean, Sd) UCL] 0.352 
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General Statistics 
........................................ -...................................... --...... --.......... -............................................ --............. _ ............................................. · ........ T-.... · ............ · .. · .... · ........ · .... , ...... · ...... -.... · .............. · .... · ...................................... - ......................................................................................... _ ............................... -................ '1" ............................ -......... .. 

Number of Valid Samples! 16 ! Number of Unique Samples I 16 
......................... - .... -.... --.......................... ~ .. _ .. ~ ...... __ ............... ~ ..... _ ........................ _ .... ___ ... _._ .............................................. _ ............ _ .. !. ................................... _ ..... J ...................... _ ... _ .................. _ .... _ .......... _ .. __ ........ _ .... _ ...... ~ ............................................... ___ .............. _._ ..... _ ............................................... .1 ........................ _ .... _._ ...... . 

Raw Statistics Log-transformed Statistics 
......................... -..................................... --...... -...... --............................................... -.. -.... -.. _ .. --............................ -.................................... 1"..................................... .. ................................. --.. -.......................................... -.................................. -...... -.. · .................... • ...... · .............. · ............ · .... · .... ·1· ........ --.............................. . 

Minimum! 0.0043: Minimum of Log Data -5.443 
............ ---................................................................................................................. _ .................................. _ ..................................................... ~ ............................................ ! .. -....................................... _ .. _ ................................... -............ _ ................................................................................................................... _ .............................................. .. 

Maximum I 0.611! Maximum of Log Datal -0.493 ........ -................................ -.......................... -.......................................... -...................... ---.. --.................. -......... --.. _ ................ -... -... ---_ .. + ........... _ ......................... -1 ................................ _-_ ............................ : .......... -...... --........ -............. --......................................................................................... -........... -... -............. -.. - .. --......... -.. ... 
Mean! 0.1 I Mean of log Data -3.526 
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Relevant UCL Statistics 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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Adjusted Level of Significance 0.0335! 95% CL T UCL 0.165 

~~:~=~=~~:=~~=~~=~====~=~===lE=~=-~=E~~=~:::~=~=~~~=~::::~~~~~~;~i~;~~~ ==I~;~ Anderson-Darling Test Statistic 0.881 95% Bootstrap-t UCL 0.234 
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"."."""."""""""""".-""".""""""""""""""."-"."" .. "" .. ,,,,-.".-... -"-""""."".".""""" .. """,,.,,",, ... " .. """" .. "",, .... ,,""."""" .. "."_.,, ... "·· .... "·" .. "·-""·" .. "" .. " .. "·l""" .. -.. ·-.. ""·""· .. ,,,,-,,,,,,· .. ·,,,,,,,, .. "" .. " ... """""""""" ... """""""""""".""."""""""""""".""""."""".""""".""" .. " .. " ........ ".".".-.-",,_.,, """"""".-... """" ...... """"" 

"""""""" .. """-".-"""""" ..... "".""" ... """".""._-,," ... ,,,,,,.-...... "--... ".""""".""" ................ _ ... _ .. " ... " .. "." ...... _"".".-_ .. -""._-""" ... """""""."."-."."" ... ""..1 .. """.".""""""""",, .... ".""".""-.... "" ... ".-."""" .. ".""".""".""",,,," .... ",,.,," .. ".""""" ... "".-"_ ............... -.. ".-............... " ...... " ... " ..... " ....... ,,""""""""""'"''''''''-''''' 
Gamma Distribution Test I Data Distribution 

"". """."" ... " .... " .... " .. "."" .. " .. "."""" .. _" .. "."."--",, .. ,, ... """" "" .... _·"",,·,,--,, .. " .. ""-k"s"iar .. (blas .. ·corrected"" """""""'·"6~4·9-"""T"""""""··"·---""D'ata"do"'noi"fo·liow"a .... 6iscerna'tj'ie .. b'istribu'iio·n .. Coj)'SY' .................... · .. ·--.. 

=::=:==:::=:=::~:=:===::=~:=====~~~~; ~::~F==::::===::=::=:~==:::::::=:::::====:::==::=::::::~=::::=::= 
...................................................... -..... -................................... "· .... AdJus'te·(rCeveTof .. S·ig·ni"ii'c .. a·nce .... ·-·-...... O~0335 .. -.................. -.... -....................................................... -............. ·-· .. · ...... · .. ·-·· .. · .. · .... -· ........ __ · ...... · .... ·-·95% .. ·cLY·LfcLr ........ · .. -·o~ff~r 

~:-.::::::,::-.:~ ... :::.: ... :.:.:.-..::.::.::-.::~~.::::.~ .. :-.:::-.:::~::::,.::.::~::::.: .. '::-..::::::::~:~!.:~~~~:~·::~'~'i:-.~:~~~:~~:~~~ .. ~~~ll·:·:::·:::::·:::?:::?~~::·: ::::.~-~::~~~~:~.:.::.:~:.:::::.:::.:: .. :::.:::.:::-.:-.:-.:::::::::-.~.::::.::.:~-.~:::~:::.::.::-.:.:.:.::.:~.:::::-.~~~~:~:~~~~~~~:::~~~[.:.::~.::::.:?:.~.:~?:: .. 
95% Standard Bootstrap UCL 0.112 

...... -.................................................... -.............. -................... '''An''derson':i5a-rTi'ng''Test''Staiistic .. ---·-.. · .... 1 .. ~6·02' .... -................ -............................................................... -.... -........ · .. · ........ _ ...... · .. · ........ · .. ·g·S·%-.. E3'o·otstrap·:i .. LfcC .... · .......... · .. ·Q.·2fr .. 

...... · .. · .. · .......... · .................. · .... · .. -· .. -.......... -···--........ Ande·rson:D'a'iifn'g-S'o/;"ciiiic'a'i"Value ·--...... ·· .. ·OJ·92-r .... ·-...... -.. ·--.. · .... · ...................... · .......... ··· .. · .... · .. -· .. ·-.. -.... -........ · .... ·-...... ·9·S·O/~ .. ·HaiFs-Bootstra·p .. iJ'cL ............ · .... 6:3·04 .. .. 

.............. · .. · .... · .... · .. ·· .. · .......... · .... -· .. · ........ ·_ .. · .... · .... · .. ·Koi'mogo'ro\i:s"iTiirn'ov"TesTStati'stic' .. · .. · .. · .. · .... 0·j·03·-.... ·-............ · .. · .... · .... ·_· ........... ·· ...... · .. · .... _ .......... -...... · ...... · .. · .. · .. · .. gs .. %· .. P·e·rcen·ti"ie-so'o'tstra .. p .. lJ'cL ...... · ........ -6:·~H7· .. · 

................ · .......... · ...... ·-.......... · .. ---· .. · .. ·-........ ·Ko'imoiio·rov=smiin·ov .. S% .. ·ciiifcaTva-iue .......... · ...... ·O·:·2·2S .. · ..... -.................................................................. -.... -.... -....................... · .. · .. · .. · ...... g·S% .. ·BcA .. ·s .. ootstra .. pTfcC .. ·_ .... ··-·0:-1'42· .. .. 

.... · ............ · .... -·-·Oata· .. n·ot .. G·amm·a .... 6i's-irlbu·ted .... at·S"% .. ·s·lg-il·ifi·ca·n·ce·Level"' ...... · ............ ·" .......... _-........ · .... · .. · .... · ........ -...... -.......... ' .. -.. -........ ·· .......... ·95O/~ .. ·Cheby·shev(Me·a'n~ .. Sd)· .. LfcC .. · .... · .......... 6:·1 .. 93· .. 

...................... ---,,--.. -.......................... -...... --.............. -................................................ -.. -.................... -...................... -...................................................... _ ........... 1"" ................................ -.. _ .. -_ .. -........... · .. · ...... ·· .... -97·:·S% .. ·Ch·ebysh'ev('Me·an·; .. S·dy .. iJ'cC ................ ·6:24-8 .. ·· 

........................................................... -................................................ _ ............ -.................................................. " ....................... -............. .. ........ ·--.. ·-.... · .. -i .. · ...... ·-.. -.... -·--.. · .... · ........ ·-· .. ··-......... · .... -.... -..................... _ .................................................................. " ................... " .............................. -.... -.. -......................... .. 

Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.357 

~~~_~~~~~~~~~~~~:~~~~~~~~~;~~:f~~~::~=~~~=~~~i~~_~~~~~~~~~~~_=_~6:~5~~~ 
.... -..................................................... -.......................... -................... -........ -..... -.-...... --.. -.................... -...................................... · ........ · ........ -.... Gen-eraT'S .. tatls'iics· .............. · .............. ·· .......... -.............................. , ... -_ ..... --.......................................... --........................................................................... -....... .. 

...................... -.-............................ _ ................................................. ----..... -.-......... -, .. -........... -............. -.... -.. -........... --·-.. · .... · .. · ...... · ........ · .. · ...... · .............. -.. -........ 1 .. ·· ........ · ...... · .................................................................... ----.................... -............ -............................................................................................................. --............... . 
Raw Statistics Log-transformed Statistics 

.......................................... _ ................................................................ _ ........................................................................................................... "' ...... -........... -..................... ~ ...................... -.......... -......................... _ .. -.......... -_ .. , ................... _ ......................................................... _ ....... , ............................ -.. - .. -_ ... , ... --_ ................... _ .... _ ... .. 
, Minimum! 0.00951 Minimum of Log Datal -4.651 

............................... -........ -............... , ................................................... -........................................................................................................................................................ L ................ _ .................. _ .. _ ...... _ ...................... , .................................................................... -....... _ ... -.................... -............ --..................... J. ......... " ............ -.... -........ .. 
MaXimumJ' 0.318 I Maximum of Log Datal -1.146 

........................................................................ ~ .. - .... - ............. , .............. --............................................................................................................. ........ ~ ........... - ..................... ! ....... - ............. --.-.. _ .. - .................. _ ............................................................................. _ ................ __ ...... _ ............ --.. - ............. ~ ................ ~ .. ................................. - .... _ .. . 

Mean I 0.05891 Mean of log Data -3.644 

~~-~=~=~~=~:~=-~~:=:=::~~~~=-=::=~~=:~=~~=d;~I-:~~~;;I~~~_~:==-==~==:=:=:~:~===:==_::-~==:~=E~~=~=: 
Coefficient of Variation i 1.447 

................ _ ................................... -................................ _ ........ ---_ .. _ ............ _ .... _ .. -...................... -.... _ .... __ ......... _ ................. _ ............... ~ ........................................... j.. .................... -........ -.................. _ ......... _ .......... -.... --... _ ............................ -.......................................... _ ...... _ ............................. _ ... __ .... _ .. _- ... __ ........ _-..................... -
Skewness! 2.204 I 

.................... _ ....... _ .......... _ ...................................... _ ........................ _ ............... _ ........................................ _ .................................................. L. .... _ ............................... _ .................. _ ..................................................................................... _ ............................................................ _ ...... _ .......................................................................................... .. 

Relevant UCL Statistics 



_i .:. 'i(t ~'~{;.1~~:)i:ij:I;;~r";;"'i':: ,/<i["\; .·i.·'/·:·::" i:1 /.'''.' . ' .... ': ., >i.<il < .. ::.C·.:, •.. i .•. • ...••.•. ~ ••.•..•... : ........ :· .•. · •......... ' ....• : •.......•. < ... ' ... ': .. ": ....•. : .. < :.: .•.•...•.. :.': •. : ......•..•..•....•.. : •...••.. :.': .• : .•••... : ... :.: ..•... ; •. : ...• ~ •.... : ..•.. : .•..•.. _, •.. ~ ••.••......•. : •.. +.: ....... " .... ;: ....... ,: ..... : ... , •.• :.,: .................... , .............•......... : .•.. ' ... :: •.•... _ .. :.· ... · ... ·:·· ..... :.· .... · .... ::·.I ...• : •. : .. ·~ ...•.. : •.... '.·.'.=-.•..•• ,.:.:.,.:.i ...... :.'.· ... · .•. : .•. ' ... • •• • •.....•..• , •• :,:.:_ .. :.:.: .... ;.: •.•..•.. : 

··':"~··L.··;··:·~~~(:::::i·:: i!"U;;it2'~:'" ..' ;'A:""T:;:··;> .': /·~tF ~ ': :'., ',,: "::r' <5L~;~':' :; . ~. ....._, . 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.135 

==_~~=::::::::=_~~:~~:=_:~= ____ -==~=?~~~~~~e.~~~~~~L=~~?~~~I~==~~=:===:==-=~:=::~~9~~b~S~~~_1~?~~j:~~~L~~~=: 
........................................................................................... _ ......................................................................................................................................................................... ..1. ................................................................. _ ...... ____ ................................................................................................................................................ _ .................................. .. 

Gamma Distribution Test Data Distribution 
.................................................................................................. · ........ · ...... · .... · .......... · .. · .. --k .. sta·r·'bi·a .. s .. ·co .. rrectedYr ... · .... ·· .... 6~·6·~i'1" ............ · .. · .................... ·Da·ta .. ·do .. ·n·ot·fofiow .. a .... O'i·sce·rnabie ... 6i·stii'buiio·n .. ·(Cl':·O·5r .... · ...... · ................ . 

::-~::::::::==:-=:::~~~~=-::::::::=:::==~::~:-=:::~~~~~;F~~~~:!~ :::~::~::::-:~~=~:::=:====::::--::::~~:::::::====:~::::::::::==:~=: 
........ · ...... · ...... ·· ...... · .. · ...... · ........ · .. · .. · .... · .................... ·Approx'fm·ate .. ·chr~f(l'u·a·re· .. va'j'u·eTo5)·t ............. 11 .. :·24· .. · .... r· ..... · ............... · .. · .... · .... · ........ · .... · ...... · ...... · .... · .. · ........ N·o·n·parametric· .. S·tatlstics .. · .... · ...... · ...... · .. · ................ · .. · .... · ................................... . 
............................................................ _ .................. _ ..................... ·AdJuste·cfL'everof"'s·ignliica·n·ce? .... · ........ · .. ojJ335 ........ _ ................................................................................................ · ............ · ...................... · .......... · ...... · .. 9SO/~· .. cLT .. ·Lic"l] ....... · ..... ··O~·094· .. ·· 
............................................................................................. · .......... ··· .... Adj'u·sted· .. C·h'i' .. Sqila·re·vaiij'e .......... ···1·0·:·4·6 .......... · .................. · ........................ · .... ·· ... · .... · .... · ..... · ........ · .... · .... · .. · ........................... · .. · .... · ...... ·· .. ·9·5% .. ·J·aCk"k'nife"'U'CL' .... · .... · ....... ·0'~69·63· 
..................................................................................... , ......................................... _ .............................. _ ... _ .............................................................................................. _ .............................. · ..... ' .. · .. · .. · .. · ...... · ...... · .. · .... · .... · .. · .. · .... · .... · .... 9·5·o/~· .. Stand'arcTEiootstra'p'lJ'c'L ........ ··· .. · .. ·o~·6921· 
............................................................. _ .................................... An·derson·=Da-r'llng· ... Test .. Statisiic .. ·· .......... ·T77S ............... , ................... _ ..................................................... -· ........ · ...... · .. · .......... · ...... · ...... ·i~fs% .. ·B·ootst·rap·::tTic'L .. · .......... ·· .. O~1 .. 29· .. .. 

~~~:~~~~~~~~~~:~f1~~li~5I~~~::-~:E~~~====~~~==~~::~~~~~~5~t:~IE~_!~ 
:::.·::~:· ... ::~:::·~::~?~~::~~·~~~~~:~~~:::?·i:~~~~:~:~~~ .. ~:~~~~~~~~!.~~"..~~:~~~~~:::~l~~~·~:: .. ·: .. : ... · .. · .. :·:.:::::::11·:·:: .. ~~::~::::::::::: .. ::: .. : .. ~·:: .. :··::~· .... : ...... :.~~ .. ~:~.:: ... ::: .. ::~ .. :.~ .. ~~ .. :~~~.~~~ .. ~~~~~:~~~~ .. ~~? .. ~.~~ : .. : .. :.:~.:: .. ~.::~~~ ..... 

97.5% Chebyshev(Mean, Sd) UCL 0.192 

................................................................... _ .. _ .................................................................................................................... · ........ · .. -· .... · ...... · .. · .. G·e·neraT'Sti'ilst'fcs· .. · ...... · .... ·· ..... · .. ·· ......................... _ .................... _ .............. -.................................................................................................................................... . 

............ -...... ~ .. -....... -................................................................................................................................................................ · ...... · ...... · .. Releva·ni'iJcCsi8tl·stlc·s· .. · .... · .. · .... · .. · .. · .. · ... · .. · .................................... _ ..................................... _ ................................................................................................... _ .. 

....................................................................... _ ... -...... _ ............ · .... · .. ··· .... · .. ·s·ha·pi·ro\fi/i'·k .. ·Test .. siatlsiicr· .. ·· ........ 6:·9,o·s .... r .... ·· .................. · .. · .. · .. · ... · .. ·· .... · .... ·_····· ........................ · ....... _ .................... s'hap'i'ro .. wi·j'j{ .. Tesi'st'aiisticl ............ · .... ·6:·94'1" .. .. 

............................................................. _ ....... _ ........................... · .... · ........ s·h'a·Plio\i\i'i'j'k .. ·cri·iicaj"vaTuer-.. · ...... 0~s·87" .. 1 ...... · ...... · ....... ·_ .... · ........ · .. · ...... · ........ · ...... · ................ · .......... · .. · .... ·· .... · .. · .. _ .. ·S·h'a·plro .. ·wffk .. ·ciitlc·af\i'alu·e i ................. o,:·ssy .. 

................ · .......... · .. · .. · ....... · .. ·'J'ata .. appear .. No·rmafai .. S% .. ·s·j·g·nIiicance .. Lever .. · .............................. · .... · .. ·r .... · .......... · .... · .. · ............ o,ata· .. appe·a·r·"Co'[j'no·rm·a'j"·ai·S% .. ·slg·niti'canceTev~I" .... · ................. · .... · .... .. 

....... _ ................................... , ............................ _ .. _ .............................................................................................................................. _ ..................................... + .......................................................................... , ......................................................................................................... __ ................................................................ .. 
! 

~-~~~~~-~~~~~~~~~ii~~f~~~~~~11~~~-~~~=~~~~~~~~~~~~~~i~~~~;~ 
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........................ _ ... _ ......................................................................................................................... _ ....................................................... L ............ _ ... , .................... L ............................................................................... , ......... _ ........................................................................................................................ 1.. ......................... _ ... """ 
95% Modified-t UCL! 0.53 I 99% Chebyshev (MVUE) UCL! 0.821 

i ! i 



~~:~-l;t!~-;---"~Ll._-<.}_d~::j::-illiJi';';-~f"j 2.f-',-1'_-.fL--,~l;::'~-J.-:; --~I--~m---\"- ......... ,-. t<:-L'h~tIJ:"~-~t<;--~':,J~]'in;2L<--- _;0 ",ch,~, 
._. __ .. __ . ____ h. _____ ... _. ___ . __ ... h ... h. __ h ______ h. ___ . ______ ._. __ .. -_._.h_h _________ . ___ ...... __ .. __ . _________________ ...... _._ ..... _._ .. ____ . _____ h ____ hh .... _ .... _ .... _ .. _ .. ___ .... h ___ . ______ . ___________ . __ .. _. ___ . ___ --.L ___________ .h __ ._. ______ .. h. ___ .. ___ ._ .. __ .h ... h .. _ ..... _____ .. ______ .. ______ _ ______________ h _____ ..... __ .. _ ... ____ ._ .. __ .. h_. __ .h. _______ . ______ ._ ... _____ .. ______ ... ___ .hhh .. h .. _____ . _______ . _____ . __ . ____ ._ .. _ .. _______ _ 

Gamma Distribution Test I Data Distribution 
___________________ h __________ ·. __ .. __ .. _______ h ___ . _____ .. ______________ h_---.. --------------··- .. ·-------.. ----k-star--ib'las--co-rrectedyr---.. -----·-9·~~j'1·9--T .. ·-·-----.. -h-.. --hh-·-.. -·Da'ta .. -a"i;pea-r--Noim·a'j"-at .. S% .. -Signi'flcance"'Levej"'" .. ·---·--.. ---.... --.. --...... ---
___ .. _ .... _ .. ____ .... __ . ___ ... _._.. .. ...... ___ h ___ . _____ ........ ___ .. h .... ___ .. _. _____ h ____ ..... h __ ..... __ .... --.. ---------------.. -h--.. -.... ---.... ----.. -h-fh'etah-S"ta-rth .... -.. -... 6~0'5_o8l .... -.-.... -h-.. ---.. h .. -.. -........ ---.. -h .. -.. ---.. h_ ... ___ .h_hh.h ___ .h ____ h ___ ... h. ___ h ..... _ ...... _ .. _ .... _ .. _ .. _h_ .... hh .. _______ .. ____ .. _ .. _ .. ____ .. ____ .. _____ h_ ....... _ .... _ .. _ .. _ .. _ .. _______ h ___ .. ___ .. _ .. _ .. __ h _______ .. __ h ___ _ 

_______ h ____________ .. _ .. h __ .... h_ .. h .. _ .. ______ .. _____ h· ___ .. _h __ hhh .. _________ h __ h ______ .. __ h __ h_h.h ... h .... _____ .. hhhhhh .... _h_ .......... ________ h ___ .. __ .. ____ .. +._ .. _ .. ____ .. __ .. ___ ............. -.... 1 .................. -...... h--.. h .......... -.. -.... --.. -........ --................ ---_ .... ____ .... _ .............. __ ........ _ .. _ ........ __ .. _ .. __ h ____ .. ___ .. ______ .. ____ ............................ _ ..... _ .. _______ .. ____ .... __ .. _ ...... ____ hhhhhh ... 
nu star, 291.8 , 

! i h h ..... h .. hh ... hhh .......... h_h . 'Apimlximate 'C'j,i'scl'ua're\i'ai'ue'(OS) 1 25:3'.2' .... l .. '_"h .. h -_._ ... _h __ h. h ..... h Nonparametric"StatlstiCS· .. -... h. . .... hh ................ h .. _ 

~ -~:_-__ ~_-~__~- -_:-~~dT~s~_cf L~To~-~i~nifi~~,;cel-- _O.~3:i_5J-_- ~~_~_~-~_ _ __-_____ ~_ ---:--~ =-:~_~-_-~~% C~f~c:~I'~ _'~:':h'~':'~~~:'. 
Adjusted Chi Square Value! 249.2 I 95% Jackknife UCL 0.528 

Anderson-Darling Test Statisticl 0.452 I 95% Bootstrap-t UCL 0.541 
................................ -... - ......... , ., ........... _---.......... " ... , ............................. _ ....•.. -.. -.......................... ): .................................... _- ..... _- _........ . ........... , ... , ......................... -.... ...- ................................... _ .. _ ... _. - ._ ........ _ ..... . 

Anderson-Darling 5% Critical Value, 0.739 i 95% Hall's Bootstrap UCL 0.541 

Kolmogorov-Smirnov 5% Critical Value! 0.215 I 95% BCA Bootstrap UCL 0.532 
........ · ........ · .. Data .. ap .. pe-a·r·-Ga-mma· .. rj"is'irlbutecfat .. s·% .. -S·i·g·n'i'flca·n-ce .... L'ever-.... ·· .. · ...... T .. ·--.. ·-.... -·· .................... · .. --...... -...... -.. --.. ----........ ---.. --.. ---· .... --9S%·Ch·ebysh'ev{M'ea'n:"SdrlR~L 0.625 

::::::::~~~:=:::~~~~~;;~;~;;;:;;~;;:~~::]=-~:~~=- ::-~=:~:=:~::::~::::~=:~~:~i~f~f~;f~~~r&~r:::~~~: 

95% Adjusted Gamma UCL j 0.542 

.... -.. -.. -.... -............ -..... -..................................... --.......... -.. -........ --.. -...... -.............. -...... ----.. --...... ---....... -...... -............. -.......... -.... -.. -.. -.. ---.. ---.... ----.. GenerafStatistic·s· ............ · ...................... -.... ----............. -- ...... --............ -...... -...... -.. -....... ---.............. -................ ---.............. --....... ~ .... --............. --...... -.. -....... --........... .. 

.. .. -........... -... -.... ,.. ....... .... ... ............ "Rav';-Statis·tlcs"·· ............... ..... ......... . .................. -. r -......... -.. -.... -... --........ -............ Lo·g~tra .. nsioim·e·d .. ·Stati·stics· --. ... ........... . .............. .. 

. -.. --........ ----.--.. -.............. -. ..-- -............ -........................................ rvii·ri·iiTlu·n;·I· .......... O~675·T----.. -........ -...... , .. -.................... -.............................. -_ ...... "M'lni'mum'oi"Log"'O'ata - '~_oj93"--

................................. -.. -....................... --....... .... .. ....... -.-........ "Ma,{'im'um --'-2'7.2"'-' T·--.. ·· .. · ...................................................... -·- .... M .. a·ximum·of Log 'Data 3.303 

~ .. ---h--... ---~----h--·-------------------------~nl~--~~~4--1----------------------------------------~~n .. of~ .. ~al~---~~~~9-

:.:.::.':::.:::':::::-.:.':.::":::::"'::':'''::::':::' ..... ::: .... : ..... :: .. -... : .. ::-.. : .. -... ::::.:: .. ::::: ....... ::: .... :.: .. :=::::::.: .. :.: .. : ...... : .. :: ... : ... :~:::.:::: ...... :::~:~:~~!.~~: .. ·-:·: .. : .. :·~::~:::~·~:-:·· .. ::1r.:.: .. ::::: ...... : .. : .. ~~:.·:::~~ .. :.=::::.:.=: ....... :-::.: .. :: .... ::::: ... :::: .. :-::-..... ::~~.: ... ::::~:.:~ .. :: .... ::.: .... :::::.:.:::: .. ::.~:~~ .. ~~~ .. ~·~~::~:~~~:l .. :·: .. ::~:·:: .. ~~:·:·~·~:~~:: 
SO! 9.92 

...... -........... , ........... ---.................... --.. -.............. --................. -- ... -...... -.......... ---...... -...... -...... -.. · ........ · .... -...... ·s·kew·ness·~I ........ =6j)·1"94-.. -1-.. ·-.... ----.... - .... ·-........ -----.................... -.. -.......... -........................ , ................ - .... -........... --...... --........ -......... -.. -.......................... · .... · ...... -.... -r .. -.. · ................ · ...... --· .. · .... .. 
.. -.. --.. -- ........... -.... -.. -................................ ___ ...... _ ...... _ .. ____ .. _ .... _____ .. __ ...... __ ...... _ ........ _ .. _ .. __ .. __ .... _ .... _ ... _ ... _ ................. ____ .... __ .. _ .. _ .. _ ................. _ ........ __ .. _ ......... _ .. _ .. _ .. _ .. __ .. __ .. _ .. ___ .. _ .... __ .. __ .. ______ .. __ .... __ ..... _ ................... _ .............. _ .. _ .... __ .. _ .. __ ._ .................... ________ .. _ .......... _ ..... _ .... __ .. __ ........... _ ........ _ ..... _ ... _ ........ _ .... __ .. _ .. _. __ ....... _L ...... __ ....... _ .... _ .... _ ........... _ 

Relevant UCL Statistics 
........ -.. --.. --.. -.. --.. --.... -.. --.......... -...... -.... -.. -.. ----------------.. -................. ---.. --.. --.... -.. ----.. --..... - ....................................... · ........ -.... --.. -- .. --, .... -........ -- ...... · .............. --· .. --...... · .... T .. -.. --.................... -.. -............. -.. -.. --.. -.. ----.. - .. ---.... --......... -.. -.... -............................ -.. --................. ----... -.... -------.. -.. --........ -...... -.. -...... -...... ----.... ------.. ----------.... ----.... -.. --.. ---

Normal Distribution Test ! Lognormal Distribution Test 
..... ------.. -.......... -........................... -.. --------.. ----..... -, .. -.. ---......... --.... ---...... ---........ -................................... ---.... -.. --.. · .. -.......... -.......... · ...... -.... -T-.. -.. ------...... ----.... -·· .... -...... 1 .... --.......... -.. -'-.. · .. --...... ----· ............................ · .. -.... -...... · .. · .... -.................. -................. --............... --.... -..... --......... -.. -..... --.... -.. -.... ----.. -...... -.. -.. ---1 ...... ·-·---.. -.. -·-· .. · .. ·-.. ··· .... · .. 

Shapiro Wilk Test Statistic! 0.856 Shapiro Wilk Test Statistic 0.735 
--.. -... -.... -.. -.... --............ -... -.. -..... ---.. --........ -.. -........ ------.. -.............. -.. --.. ,-.... --._ .. _ .. -- .... --............. -........ --...... -........ ___ ..................... _ .... ____ .. __ ..... __ .. L ____ .. __ .. _ ..... _ ... _ .. _ .... _-.. -...... 1 .. · .. -.. · ................ ---.......... --...... · .... ·-.. -.. ·-........ -...... -.... --.. -........... -.. -----........ -.... -...... -.. -...... ---......... -.................................. -........ -..................... -'1' .. -.... ---.... -.. --.................. --.. --

Shapiro Wilk Critical Valuel 0.887 l Shapiro Wilk Critical Value! 0.887 
.... -.................. -----.. -.. · .. · .. -.. -...... Data-.. n·o"t .. ·N·o·rmai"at .. S% .. -S·ign·ifi'can·ce .. "[evej"' .. · .. ~ .. -.. · .............. · .... --.......... -.. ' ...... · .... ---........ ---.... -.... --.... Oata .... not"Log·nliim-afat-S% .. S·i-g·n'i'fica·nce·Ievef.! .... ·-.... -.. -.. -.. -........ -........ · .. -.. · 

.... ____ . 95% Student's-t UCLI 16.39 I 95% H-U 97.34 

~:~~_-~:~~=;~=~~:~~~~~~~~~~r;i1~~~iJ--_~i~~I~~~=--:=:~===~~~~~5f~i~il;i~~;~~ 
I ...... ·-·· .... -.......... -· .... · .. -.. -.. -.. ---.... -.... -.... -.. --.... ----.... -(3a-mm-a---6i-strii,u'tlon .... Test ............ -.. -................ --.. --.. -·-.......... · .... · .. -...... · .... -.. · .. -1 .... ·-----· .. · ...... · .............. · ...... · ............ · .............. -.. -........ ---.. ---.. Da·i8---oi"stri'buti·on .. --.. --_ .. -.. ---.. -.... -.................... -.... --.. ------.. ----................ ---.. --

--------~------~~~~~~~~~r-~]~t---~~~~~~~~~~~~~~~~~~f---
............. -........ -.... -........ -...... -............ ----........ -.... --------.. -.. -................... --.. -........ -.. -.. -................ -....... -...... _-.. -.. ---......... -.. -..... -.. _ ....... -...... , .......... -._ ..... -.. --.. -.... ---.... -J-- ........ -............ ---.. --..... --.. ---.. -.... -........ -.... -.... -.. ---.... -.. -.. -.... -... -.... -.. --....... -....... --........ -.-.......... ---.... -.. -.. ---.. --------........... -.. -...... -.... -.. -.. ----.... ---..... --.... ----.. -----

Theta Starl 18.32 i ---.. ------......... -- .. ---.---..... --.. -........... -.... ----.......... ------.. ----........ -..... -.. -.. -.......... --.. ---------.. --.. ---.. --· .. --.. -· .... --.... -------.. n·u .. S"ta-rr ... -------2T:-6"3 .. ---.-+--
i 



................ ---.----.. -.... -.................... -.... -........................................ -..... --............. -... _ ...... -............................................... ···· .. ·········· .. ····· .... ··· .. ··GeneraT"Statistlcs·· .. ······ .................................................................... -- .. -................................. _ ..... -............. -....................................................................................... . 

....................................................... -... -........... _ .......................... -.............. -............................... _ .................................................................. Reieva·nt .. ucL-statlstlcs .. ·-.. · ............ · ...... · ...................... -... -................ -..................... --... --.... -.......................................................................... -......................... .. 

.. · ................ · .................. · .. -.......... · ...... · ................ · .... · .. ·NormaT .. ois·tiiiluti·o·n .. ·Test .. · .. · .............. · .... · .. · ...... · .................. · .. ·_ ............................ --.... -.. -.... -.................................................. LognormaT .. 6istriblJ"iion .. ·Test .......... · ......... · .. · ........ · .............. · .. · ...... · .................. · .. · 

.~ ... : ... ::::.~ .. ~ ....... ~:.: .. ~ ....... ::~:.::~:~.~.: .. : .. :.::.::.: ....... :.~:: .. :::::::.::.:::::::~.::: .. ::.~~~:~~~~:.~~:~~ .. ~~~~::~~:~~~~~:~~1 .. :~ ...... :::.:::~?:~~~ ...... ~~ ..... :::.: ... :::.::~~~.::.: ...... :.: .... ::: ... :::.:.:: ... :: ... ·: .. ::::::· .. :::::·:.~~: .. ~·: .... :::::·::~~ .. · .. ~:~~~~·i:~~:::~~!~~ .. ~~~~·:~:~~~~~iic· ...... · .. ~::. .. :::?·:.~:?~·:::· 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Val 0.887 

.......................... -.......... -...... · .. · .. ·Oata .. ·n·oi .. N·c)rrrl"al"a"i'S% .. ·Si'gnTfi·ciin·ce-Levef .... · .................... · .. ·-.............. - ·-........ · .... · .............. · .... · .......... 6a"ta .... not"Lo·g·n·o·rm·sTai .. s·% .. ·Si·g·n'ifica·nce .. Levef"" .... · .. · .. · ........ · .. · .... · .......... · .. 

-----------------------~~~~~.I:l~~t~~~:~~~~correct9djr----O'743-j------Daia-cjonotiOli.;:~~~~~:~fStrlbUifO;;(O:055--------
.......................... -.... -.. -.. -............ -.-............................................... -..... - ...... - ............... -._ ............................................... -.......... ---....... -.. t ............ -.... -............... -..... L ....................... -.................................................. -........ -.............................. _ ......................... -... -...... -................................................ -.............. -.................................... . 

Theta Starl 0.028 I 
............................................. _ ............... _ ...................................... _ ....... _ .... _ .................................... _ ............................................. _ ......... _~ ... _ ............ _ ..................... l ... _ ........ _ ..................... _ .............. -...................................................................................... _ ... -............. _ ................................................................................... _ ................ .. 

nu starl 23.78 ! 
............................................................ -......................................... -.............. -................................. -..................................... -....................... 11- .............. - .. ----........ 1..-......... -................. -......................... -................... -............................................. -.......................................................... _ ......................................................................... .. 

Approximate Chi Square Value (.05) 13.68! Nonparametric Statistics 
................................................................................................... · .... ·-Adjuste·cJ""Leve'i"of"S·ig·n'iti"ca·ncer .......... · .. ·0':·O·33s1 .... · .......... · .. · .... · .. · ...... · .............. · ...... · .. -........ · .... -........ · ............ -........ -· .. · .... · .............. -.. · .. · .... · ........ · ............ 9S·% .. CCr-.. U'c'Cr· .............. ii·o·407 
.......................... ----....... --....... -................................ -.............................. -........... -.--.......... --.-........................................................ -.. + ............ --.... -................... ~ .................... -............................................ -.............................. -..... -............ _ .. · .. · ...... --·-· ............ · .. -.. · .. _ .. ·· .... _·_ .. · .... ·· .. · .... · .. · .. · .... · .... 1· .......................................... .. 

Adjusted Chi Square Value i 12.82 I 95% Jackknife UCL! 0.042 
...... -................................................. -.. -.............. -................... -............. _ ................... -......... -.. -._ .................................................... -1"' ........................... ·-· ...... ·r .. -· .. -.. · .......... · .... · .... · .......... -.... · .. · ........ -...... _ ....................... ·-!;}"S·% .. sian·d·ard-Eiootstrip .. "Uc·CT .......... · .... ·O·:·0'3·98 

; 1 I 



~~~.~~t:1: .• ·.:~~:iJ~~,<:·~e:·:}.~·:.J· i('·;r··.····,I]:·:;.r~1~·~'·~.;~~;.~: 
Anderson-Darling Test Statistic 4.868 I Bootstrap-t UCLI 0.642 

::~::: .. ~'::~::.'::.:::":'::::'.':::':.:":".".:'.:::.:: ..... ~.:.·::::~: .... ~~~~~~~=:~~~~~~~ .. ~~· .. ~~r.~.~~~:i:·~~~~:~ :·::· .... : ... ~·.·.?~?~~· .. :1::::.·:· .... :· .. :: ..... :: .. · .. ·:.: .. :: ........ :.: ... :::::.:.: ..... : ........ :~~ .......... :.: ..... : .. ~ ..... :·:~ ... :.:~.~~::::~:~.~!.~~ .. :~~~:~~~ .. ~~?_ .. ~~C-· ... :.:: .. ~:?'::~~~::" 
Kolmogorov-Smirnov Test Statistic 0.499 ! 95% Percentile Bootstrap UCL! 0.0449 

......................................... -.............. -.-............................................... -..... --.................. -._ ...... -.. _ ...... -..... -........................ -...... -... _ .... -...... _...... . ............................ + ........... -.-........................................ -.......................... -.................................................................................. -........... -.... _ ... -.... ···· .. ················l····-····_···················· .. · ..... .. 
Kolmogorov-Smirnov 5% Critical Valuel 0.222 I 95% BCA Bootstrap UCL, 0.0575 

----~---~=~===:=~~~~==~~~~~====~~~~I~~~-=E::::~==~~=~=~~~=~!:r~~;~~;~~~~~-_~~{8];~ 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL) 0.141 

: .... :: .. :: .. ::.:: ...... :.:.: .. : .. ::::::.:.:::::::::::::::.:.: ....... :::: .. ::: ... : ..... :.:.:::.:: ..... ~:~~~ .. ~~~ .. r.~~~·~~ .. ~~::.~-~.~-~ .. ~:.:·~~:~.lL::.· .. :.::··.:.?::?:~~~t::: .. ::: .. :.:::::: .. :::: .. : .. :: .. : .. ~::: ... ~ ... ::: .. ::: .... ::::.: .... ::~:: .. :.:.: .. ~~ ..... : ... :: .. : ... ::: .. : ... :.::::.::: .. ::::.::.: .. : .. :.:: .. ::::: ... : ........... ::::: .. ::.:: .. :.: .. :.:: .. :: .. :: .. ::::.:.: .... :::.[ .. ::.::::: .. ~:.: .... : ... :.: ... :: .... : .. 
95% Adjusted Gamma UCL 0.03861 ! . 

.......... _ .......................................................... _ ........ _ ................. _ ....... _ .................. __ .......................................................... _ ............ _ ........... ..1. ............................. _ ............................................................. ___ ................................................................................. _ .................................... _ ................................................................ _ ............... . 
Potential UCL to Use I Use 95% Chebyshev (Mean, Sd) UCL 0.0735 

.... _ ............................................................... _ ............................... _ .............................................................................................................................................. _ ................................................ _ ........ _ ........................................................................................................................................................................ A ... _ ....... _ .... _ ..................... . 

··R·esu·it··or .. ·1i2·st)C·(c~irbazoiej···· .......... ·· .. -···· .. -............. --.... --.................................. _ ............................................................................................................................................ -... --.............................................................................................................................. _ .................... _ ...................... . 

Minimum J 0.0060
1 

Minimum of Log Data'l -5.108 

Median 0.0069
1 

SD of 10 0.79 .......................................................................................................... _-...... -...... -............................. ·· .. ···· .... ····· .. ·· .. · ...... ·_ .. · .. ·_ .... ·SD .......... ·· ...... cfo'2·1·4 ................... -.... -.... _-.-._ ..................................... - .. _ ................ -............................... -................... -............. -._ ...... _._ ................... -.......... _ ........ -............. . 
................. -........................................................ · .. · .. ··· .. ·-·· .... ··_ .... ·_· .. ··· .... ··-.... ····Coefflcfent .. ofVarlatlon·j .... · ........... ·r:·if1 .. 3 .. ·· .... · ..... ·_ .. ··--··--·······_ .. ··· ................................... _ ..... -.... _ ......... -........................................................................ -.............. -.-...... -.... -. . ........... _- .. _ .................... . 

....................................... _ .. _ ............................. -.............................. _ .. _ ..... _ ................................................. ~.~.:~~:=: ................... ~.:.:.~.~ .................... -........... -............ -......... _._ ............................................. _ ... __ .................................... -........... _ .... _ ...................................................... -_ ........ _-............. . 

... -.... _.-..................................................................... -.... -...................................................... · .... ·_··-...... · .. · .. ·· .. · .... · .... ··· .. ··· .. · .. ·· ...... ···· .. ······Rel·evantTjC'C·Statlstics .. · .. ·_· .... · ... ···· .. ··· .. · .. · .... ·· .. · .. ······· .................. -........... _ ... _ ............ -.............................................. -...................... -.. -._ ...... -........................ .. 

.......... -............................................... -......... -._ .......... -.. _ .............. _ .............. ---..... -.. -................ -.. -....... _ ............................................ _ ........ -...... --... _ ... -........ ·1 .. -· ...... ·· .. ··· .. · .. · .. ··· .. · .. ··-· .. ·_ ............ ···· .. · .. ·· .. ·· .. · ..... -...... -................................................................ -.. -.. _ ..... -................................. -......... -... -....................................... .. 
Normal Distribution Test Lognormal Distribution Test 

:=:~~~=~===~~~~~==;;~~~~;;~~E=~;;~~:I~~-~~~~=~=~~-==~~-==~;[{~~;~;~~~~~E3~= 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

95% Modified-t UCLj 0.02521 99% Chebyshev (MVUE) UCL, 0.0402 
.......................... ~ ••••••.••.••..•.••...•••••••• ............ _ .•..••..•• _ •••••••••.•••••.••.••.• _ ••• _._ •• ....... _ ................... _ •. _ ................ ~ ...........• _ ••••• _ ............. _ .............................................. " ••••••••• t •••••.•••••••.•.•.• _ ..................... _ .•••.••••••••. _ .......................................................... _ ............ _ •.••••••• __ ••. __ .................... _ .............................. _ ............ 1 ............... _ ............ __ .......... . 

Gamma Distribution Test Data Distribution 

::~~.:.:::.::.:::.::.::.:: ... ~~:::::::::::::.~::.: ... :.:: ... ::.::::::~ .. ~:~.:.::::::::: .. ~:~: .. :::~~~:.:.:: .. ::.: .. :·:~ .. ~~--~~~~.:~ .. ~·i~~::~~~~~~~~~~~!.:l[::~:::~~ ... ~~~_~?~.::t::~.::.::~::: .. :~:·::~::·:·~:~~· .. ~~·~~~~ .. ~~~~~~ .. ~::::~~:~~~~~~~!~.~~.~.~~~~~~~~~.~.::~? .. ~:~~ .. :: .... :::::~ .. :.:.:: .. :.~::: 
Theta Star 0.01411 

............................ -..... -............................ -.. -............ _ ........................ -........ -.............................. · .. ··· .... · .. ·_ ...... · .... _-·-·-.. · ...... · .... · .... · .. · .. · .. 1· .. ·· .. · .. · .. · ...................... -.. .1. ... -.... -......................... -.... _ ................................................ -............................. _ ............................................................................... -...... _-.... -.-.. -............................... . 
nu star 34.44 I ......................................... -............. _ .......................... _ ...................... _ .......... _ ............. _ ....... ··_· __ · .. ···_ ...... _· .. ·_·-·· .. · .. _ .. ·-.. 1 .... ··· .......... _· .. · .. ······ ....... , ........................................... -........................ -................. -_ ............ -....................................................................... -... -... _._ .................. -................................................ . 

Approximate Chi Square Value (.05) 22.01 I Nonparametric Statistics 
............................................................................................................................ _ ........................................ -...... -.. -.--.. -...... --.. _ ................ j. ............ ··· .. ··· .... · .......... ·· .... ·i· .. ·_ .... ··· .. · .. ·· .. ·-·· .. ·_··· __ .. ·· .. · ....................................................... _ ........................... -..... -................................. _ .. -......................... · .. ·· ...... · .. -T· .. ·· .. ··· .... -·· .... ···• .. · .......... .. 

Adjusted Level of Significance I 0.0335j 95% CLT UCL! 0.0239 
....................................................... -....... -.................................................... -......................... -............ _ .......... _ ................................... ···· .. ·····i .......... · .... · .. ·· .. · .. · .. ···· .. ·· .. ····, .. ······· .. ·_·· .. _ .................. -..................... -.......... _ ... -............................................................................................................... _.-........... + ........................ _ .......... .. 

Adjusted Chi Square ValUe! 20.89 I 95% Jackknife UCLJ 0.0245 

Anderson-Darling Test Statistic! 3.042 i 95% Bootstrap-t UCLI 0.0644 
.... -...... --.......................... -............ -...................................................... -... -._ ................... -..... -.................................. -................................ J ...... -............ -............... -... ~ ............. -............................. -.... -...... -.. -.................. -.... _ .................................................................. _ ... __ .-_ ........... ·-·· ........ · .... ···· .... · ........ ·i·· .. ·· .. ·· .. ·····-.. ······ .. · .. · .......... . 

Anderson-Darling 5% Critical Valuel 0.759 I 95% Hall's Bootstrap UCL 0.0724 
............................................................... "-'- .. -.. - ............. -........... -.. _-.. -.................... -................................. -.-......................................... .L ............................ _._ .... ~ ....... _ .......................................... -... __ .. _ ... _ ... _ ... _._ .... _ ........................................ _._ ...... _ ... _ ........... _ ... _ ............................................ -1.. ...... _ ............................. .. 

Kolmogorov-Smirnov Test Statistic I 0.416! 95% Percentile Bootstrap UCL! 0.0249 
............................ _ ..... -....................... _ ... -_ .. -.......................... -.. -..... _ ..... -............ -_ ...... ---........ -.... ----............................................... j-................... ·········· .. ···_···-lL_.-.. -........................................ _ ................ __ ._ .... _-_ .... -.. __ .... _ .............................................................. __ ..... _ ........... _._ ......... _---+ ......... _ .............................. . 

Kolmogorov-Smirnov 5% Critical Valuej 0.22 95% BCA Bootstrap UCLI 0.0304 
........ _ .......... - ..................... _.-............................... -..................... --................ -............... -... -............ _ ... -............................. --............. -...... 1 ............................... - ........ ..;. ... _ ............. -...................... _ ..... -................ _ ... -................................................... -.................... ·.·.··· ... · .............. ······ .. ······.·· .......... _-... _· ...... ··1'-.. -........... -........................ . 

Data not Gamma Distributed at 5% Significance Level \ 95% Chebyshev(Mean, Sd) UCL 0.0384 
, I 



~~f~~~"=~:. ·:ro. 'H ~:;oi,~~cl~? On' .. ~~,., • ·1...", :':U. ~~ 
i'\ 97.5% Chebyshev(Mean, Sd) UCLl 0.0485 

_ ...................... _ .... _ ....................................... _ ............................... -................................................................................................................ !... ........................................ ~ ......... - .............................................................................. _ .............................................................. _ .... _.-.......... _ .......... _ .............................. - .............................. . 
Ass!-,ming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.0683 

........... _ .............................................................................................................................................................. · .... ··· .. · ...... ··· ........ ·T·· .. · ...... ·· .. · .. ····•······· .... · .. ··i ....... -........ -.......................................................................................................................... -............................ ·· ........ · ...... ··· .... ··· .. ·· .. ···· .. T-.. _·· .......... · .. -.. ·· .. ····· .. . 
95% Approximate Gamma UCLi 0.02371 ! 

......................................................................... ···· .. ···· .. ··· .. ·· .... · .. · ...... ·· .... ····9S%··Adj'ust'"e·a···G .. am·ma .. ·LicCr .. ·· .. ···· .... ··ii·62s· .. l···· .. ··· ...... -· .. · .. · .. ·· .... · .. · ......................................... -............................................................ -....................................... ··· ...... ·· .... · .... · .. · .. ···· .. 1 .. ·-·· .... ·· .. ·· .. ·· .... ··· .. ··· .. ·· .. ···· 

=~::=~-~~=~==~~~~=~~i~~i~~~~_~~::~~=_~~~~~==~==-~_E~~==~==_=~~~~~~~~~~~!~~~~~~i~~~i~ii~i==~ii~~ 

...................................................................................................................................................................... · ........ · .............. · .. · .. · .. ·· .. ······ .. ··· .. ···· .. ·····GeneraTSta·i15'1lcs·· .. · .... · .. · .... ·· .. · .... ···· .. ······ ...... · .................. ··· .. ·· .................................................................................................................................................................. . 

Normal Distribution Test Lognormal Distribution Test 
.......................................................... __ .................................. - .... _ ............................................ _ ................... _ ........... _ ................................... __ ..... _ ................... ] ............. _ ........................................................................................... _ .... -._ ....... _ .. _ ............ __ ...................... _ ................................... _ .......................................... . 

........................................................................................ _ .................................................................................. · .... · .. · .. ·· .. · .. · ...... ··· ............ f· ...... ·-............ · ...... · ..... ··· .. j··· ............................... --.............. -............ -............................................................................... -........ -.............. _._ ........ · ................ ··1·· ........ - .... _ .. -·· .... ····_· .... · 
Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.796 

........... -..... _ .. _ ...................................... - ..................................... _ ...................................... -................................. -.-_ ................................................................................. -............. _ ................................................... -.............................................. -....... --.. -............................................... :1 ......................................... . 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value! 0.887 

::::: ..... :::::: ... :::.~~~::::.:.:.: ... :: .... :::: .. ? .. ~~.::~~~.·~:~~~~~T~~.:~~:::~~ .. ~ .. ~ .. ~~:~~~~~.:E~~~!:: .. :: ..... = .... : .. : .... : ..... ::~:.: ......... r:: ... :::.:.:: ... :~:: .. =: .. : .. : .. ::.:::~~:~~~:: .. ~~~·E~:~:~~~~.:.~:~::.~:~·:~~~~!!!~~:~~~~~~~ .. ~·~":."::::'::'.:::::::":.:.:.:":::.:::::' 
·· .. ··· .. · .... ·· .... ······ .. · ................ · .. ··· ...... ·· ............ ····ASSlJ"m·lng .. ·N·o·mi·aTIilstrl'bu .. ifon .. · .. · ...... · ................. · ............ · ................................. ·····-··· .. ·· ................ ·_ .. · .... ·· .... ·· .. ··· .... As·siim'i'n .. iiTognorm .. al'fS·is·trlbu't'i'o·n .......... ·· .. · ............ ··· .. ·· ...... · ........................... . 

~:~:===:=_~=--=~;=~~~;~~~~~~~~:=~~~61===:~=~::=:===~~=;;~~~~~~~;~;:(~~~~'=_=~~~~~ 
..... _ ............................................................ -................ ·· ........ ·· ........ _· ...... · .. ··· .. ···9S·%· .. Ad}usied:CCf-U-CLj .... ··· ...... ·· .. ·0·j)6·1 .. 8 ................................... -............................................. -...... · .... ·97jW~·Chebys·hev·{MVU'Ey UCC· .... -.... _·O·:b02·1· 

:~-~~~~=~~~-==~~=~~~=~=~-=:==~==~~-:===~~~~ll=~=~==~===~-=~~~==:=~==::~=-~~==== Gamma Distribution Test Data Distribution 
.................................................. _ ....................... -......... ·· ...... ··_ .. ··· .. _ .... ··· .. ····· .. _·j{··sta·r .. ·("blas .. cor .. rectedjr .............. ·O:-i5·S· ...... · .. · .. ·_ ...... ·· .. ·· .............. 0ata-do .. ·n·ot .. jollow··a···O'iscer·nabi'"e .. Oi·sl"ilbuti·on .. ·("ffO·sy· ......... · .................... . 

:~~:~=~===~=~==_====::~=-:=~~~I~~~;~51r=~~=~===~~=~~:~=~=:::=:-=====~==~~~:=-~==_~:~~ Approximate Chi Square Value (.05) 9.799 Nonparametric Statistics ................................ _ ..................................................... · .......... · .... ·Adjusted .. ·Lev·eroTs'i'iiil"iii'cancet ......... · .... · .. 0~033Sr ...... ·· .... · ............ · ........ · .............. ··-······ .. ··· .... ·· .. ·· .. · ...... ··· .... · .. ···· ...... ··_ .. · .... ·· .. · .. ···· .. ·· ..... ·-.... ·· ...... 95%· .. CCf··U"cLI ...... ········ .. 'O·:·06T5 

~:~:====~=~==::--=-==~~====:===~=~=:==!~:E~:==~=:~~~=:=~=~~~~i~;~~~;~~~k:~~~ Anderson-Darling Test Statistic I 2.224! 95% Bootstrap-t UCL' 0.0066 
............................................................ -........................ _ ............... ~ ....... -........ -.... -............ -....... -.---...... -.. -................. ·r .... · .... · .... · ...... · .. · .......... ···t .. · ...... ·_ ...... · .. · .... ··· ........ · ....................................................................................... -........................ _ .......... _ .. _ ............ _ .................................. -.................... .. 

Anderson-Darling 5% Critical Value, 0.782 J 95% Hall's Bootstrap UCL 0.0061 
........................................................................................................................... _ ... _ ............................................................................... ~ ........................ -........................................................................................................................................................... _ ..... _ .................................................................................................. .. 

--------------KOf~~~~;~~~~~~~~~~~~~~~I----~~~~-t--------------------------~-:--;:~;;~:~~=~~~r--~~~~~ 
-::~==~~~-~~~~~~~~~~~~~~~~~~~~~~""~i!~~~:~=-~-T~~=~:~=~-::=~==_~~_~~~_~_e~y~~~~~~~:~~~~~~j. :: ... :.~~~.:: .... ?:~~~~? I 1 97.5% Chebyshev(Mean, Sd) UCL 0.0035 
.. · .... ······ ...... · ...... · .......... · .. ··· .. ············ .......... -As .. s·um'i'ng .. Gam·m·a .... o·istrii>'l,tion .................. ····· .. · .. , .... · .. · ...... · ............ ····· .. · ...... l ............ ·· ...... · .... ·· .. · .. ···· ............ ··· .. ··· .. ·· ...... · .. · ...................... ·99·O/~ .. ·Chebyshev(iv,-ea·n·: .. ·s·afUcL ·· .......... ····0·:0'656 

l[::~::::~::::~~:·: .. ::::·:·:::··~~·:: 95% Adjusted Gamma UCLI 0.00181 
...... _ ..... _ ......................................................................................... -.............................. -....... -.................................. · .... ··· .. ··· ............ ···T·· .......... · .... ··· .... ·· .. · .. · .. · ...... ·( ............................ -.................................................................. -........ _ ........................................ _ .. · .. · .. · .......... ·· .......... ······ .. · .. · .. ··· .. ··· .. ······t .. ····-.. · .... · ........................ . 

I ! I 



General Statistics 

Minimum 5.01 l Minimum of Log Data) 1.611 
......................................................................................................................................................................................................................... _ ............... _ .......................... j.. .................................................................................................................................................................................................................................................................... . 

Maximum 14.4 ! . Maximum of Log Data 2.667 

Median 10.19 SD of log Data 0.314 

SD 

Coefficient of Variation 0.287 
................................................ _ .................................................... _ .................... ······················ .. ··· .. ·· .. ·········· .. ·· .. ·Skew·n·ess·I··········:o->I7"·········· .. 
............................................................................................................ - ...................................................... _ .................................................. ..I. ....................................... J ....................................... _ ....................................................................................................................................................... _ .............................. J ............................................ 1 

............................................................................................................. -....................................................................................... - ................ ·R .. elevant"OCCStatlSii'c·s ........................ · ...... · ........................................ _ ........... _ ............................................................................................................................... . 

.................................................................................... _ ..................................................................................................................... · .......... · ...... · ........ · ...... · .... · .................. ·1 .......... · .......... -................................................................................................................................................................................................................................................ .. 
Normal Distribution Test Lognormal Distribution Test 

===::-:~=~==~~==~~~~;;~;~;~~F3~;11==~:~=-:===~~===~~=~;[;f;.;;~~;1~I=~~;~r 
Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.................. · .............. · ................ · ...... · ........ ·_·_·-"AsslJ"mlng .... N·o·rm·a"i""Cjistrlbli"ilon .. · .. ·· .. · .. · .. ·-................ · .............. · .. · ..... -................................................. · ........................ · ...... ·Assum"ln·gTogn .. ormafofs"liibuti·o·n .................. · ...................... · ...................... · .. .. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 12.44 
................................................................................... _ .................. · .. · .. ·_ .. · ........ · ...... ·g·5%· .. AdIli"sted":c"LT"Tj·c"LT .. · ........ 1 .. cl":·2·]"" .. · .... · ........ · .. · .. · .... · .................. · .... · ................ · .... · .. · ............ · ...... · ...... ··s7~5% .. ·Cheby5'hev·(M\iCj"ErUC .... fi·si·· .. .. 

·· .. · .................. · ................ · .... · .................. · .......... ·· ...... Ga·m·ma .. ·D"is·trlbutlon· .. Te·si .... · ........ · ........ ·· .. · ................ · .... · ................ -........... "1" ................................................................................. • .. • ...... • .. • .. oata .. 61siributl·on ........................ · ...... · ................................................................. .. 
............... _ ................................................... _ ............................................... · .......... · .. ··i<·sta·r .. ·(·i)·las·cOrrecte·dY" .......... · .... 9·:·542 .... · .... · .. · .. · .. · .................. · .. · ........ D"ata .. ·appe·a·r: .. Norma"fa"t"·5"%·si·g·n'iflcanc·e; .. Levef ........................ · .... · ............ · 
............................................................................................................. _ ...... · .. ·· ............ · .... · .......... · .. · ................ · ...... ·fh"sta .. Star ................ Cl':"i3"6S ...... ·· .......... · .................. · .. · .... __ · ...................................................................................................................................................................................................................... .. 

................................... _ ........................................................................... · .......... · ...... · .. · ................ · ........ · ........ · ...... · .. · ...... ·-n·u .. sta';: 305~·3 ............ ·r .... · .. ·· .... -.. -...... ·-·-........ · .. -...................... -............................................... _ ........................................................................................................................................ . 

........................................................................................................... _ ... _ ........................................... - .................................................................. _._ ......................... ,.. ................................................................................................. __ ............................................................................................................ _ .................................... _ ..... . 
Approximate Chi Square Value (.05) 265.9 . Nonparametric Statistics 

::.: .... :.~ ..... ::: .... : .. : ................................................... : ................. · .. · .. _·Ad]uste·(j .. ·Cev·s' .. oi"s·i·g·n·ifica·ncs'( .. · .... "·"''0:'033'5 ......... __ ................................................................................................ · .. · .. ··_ .. _·· .......... ·· .. ·· .... · .. ss·% .. ·cLr .. ·U'C"L'r .......... f(i"i ............ . 

-----------------------Ailderson:oaiiiiigTestsiaiiSiiCl--0:99--,-------------------------:~~-~::~~~~~~~~~~~~i----~~::;---

Kolmogorov-Smirnov Test Statistic 0.21 I 95% Percentile Bootstrap UCLj 10.21 
...................................... -.. _ ................ _ ..................... __ ._ .................... __ ...... _ ..... -................................................... _................................. _······································l······_······· .................... , .... _._ .................................................................................... -..... '" ............ __ .. _ ....... _ ....................................... ····· .. · .... ····t···········_-_··· .. ··_···· .. ········ .... · 

Kolmogorov-Smirnov 5% Critical Value 0.215 1 95% BCA Bootstrap UCL! 10.2 

I! 97.5% Chebyshev(Mean, Sd) ucLl 13.34 
.............................. _ ..................................... -................. _ ............... _ ................ _ ................................... _ ..................................................... 1.. ...................................... + .......... _ ................................. _ .................................................................................................... _ ......................... _ .................................... 1 ............. __ ................... .. 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 15.79 

;(-~=~~~~~~;~i!!!~~~I~~l~-i~~~I~~~~~~~:-~~~~~~~~~~~~;I~~;~~ 
.. R·s·su .. ii .. o·r· .. ·1i2 .. S"[5L .. 'ch"ryse·n·ej"" ......... · ................ · .. · ....... -............................................................................. _ .................................................... -............................................................................ _ ....................................................................... -......... _ ................................... _ ................. _ .. .. 



General Statistics 

................................................................... -................................... ·R·aw .. Sta"ilstlcs .................................. · ........ · .......................................................... r ............ · ................................................................ "[og=iran·sfo·rril"e·d .. ·S·tii"t"istics .. · .......................................................................... .. 

.............................................................................................................................................................................................................................. T ............ • .................... · ...... ·1 .......................... · ............ · .. · .................................................................................. -................... -......... - .............................................. - .... , ......................................... .. 
Minimum! 0.0054, Minimum of Log Data -5.212 

......................................... -................................................................ - ............................................................................................... _ ........... ) ................................ --.... ·1 ...................... · .................................................................................................................... " ....... _._ .................................. · .... _ ...................... T ................ · ........................ .. 

Maximum! 0.475 Maximum of Log DataJ' -0.744 
....................................................................................................................................................................................................................... ·)1... ................................ ·· .... ·1· ...... · .. ·· .... ·· ........ ·· ................................................................................................. _ ................................................................................................................................... . 

Mean 0.0774 Mean of log Da -3.614 

===~~~:~::~:=~~==:=:=======:~~~==~lr=~~:;IiEI===~=~:=:~===~=~~:=~:==-=~=====~==~:·=!-~::4===== Coefficient of Variation 1.585j 
.............................................................................................................. -.................................................................. _...................................... .. .............................. _ ...... _ .............................. _ ........................................................................................................ _ ............................................................................. 1... ........................................ . 

Skewness 2.577 1 .............................................................................................................. _ ............................................................................................................ 1 ............................. _ ........ _ ..................................... _ ............................................................... _ ......................... _. __ ............................................................................ L ..................................... .. 

............................................................................................................................................. -................................................................... · .......... R .. eleva·nl·UCL"Stati·s"ii"c·s ........ · .... · ........ · ................................................................................................................................................................................................. .. 

.............. · ...... · .................... · ...... ·_ .... · .......... ·_ .......... ·-Normaf6istrfbuti·o·n .. fes"t .. · ...... · .. ·_ .................................. · .. · ........................................................................ · .................. · ................ Log .. normaT6istrii,·utlon .. ·Te·s"l" ................ · .... ·· ............ · .. · .......... · .... ·_ .......... · ...... .. 

............................................................................................................ · ............ s·ii .. api"ro"v;ifik·Tesi .. s"tat"i"sticT .............. -6:649 ............................................................. " .............................. _ ........... _ ...... · .... ·sha·pfro'\lvii·k· .. resi·siati"siicj .... ·_··· .... ··(5:886 .... .. 

.................................................................. -......... _-..................... · ...... ·-s·ha·piro·wilk-·c-ritlcai"valli"er .. ··· ........ 0':8S·7 ...................... _ ........................................ _ ..... -................................. -"'''''-s'hapiro''wii"k''''C'riiic'a"j"\/a"iiJ-e .................. 6:887" .. · 

.. ·· .......... ···· .. ····· .... · .... ·· .. ······ .. · .... ·ba .. i8 .... n·oi .. N·o·rmaT·iii·s%· .. SlgnTii"can·ce·Levei"· .... ·· .. ·_ .......... _···· .... ·· .. ·· .... -.. ·r· ............ · .. ·· .. ·· .. ·· .. ·· .... ··· .. ···ti"ata· .. notIog·normai" .. ai .. 5%·s"i~in·ifica·nce··Le·ve·i .......................................... . 

............................ ·-.. · .. ·-........................................ -···Q·a·m·ms .. ·bistiibution .. "Tesi .......................... · .................... · .......... · .. ·_ .................. _ ........ ·_ .... · ........................................ ·· ............ ·· ...... · .... ·· ...... ··6a·ia .. t)"lstri"butic)"n ...... · ...................... _ .... ·_ .. · .................. · ......................... _ ........ . 

.................................................................... - .. -........................................ -........ _ ............................................. _ .................... 1· ...................... _ .. · .... · ................ _ ........ -.... _ ................................... " ............ -" ........ _ ................... _ ................. _ ... ".-....... _ ..... -.... _ ....... -.. _ ................................ -........ -................ . 
k star (bias corrected) 0.519 Data Follow Appr. Gamma Distribution at 5% Significance Level 

•••••• ___ ......................................................................................... _ ...... ____ ••• _._ ....................................................................................................... _._ ........................ _ ...... _ ••••• 1 ..................................................... __ ••• - ••• __ ............................................................ _ ..... _ •••••••••••• _ ....... _ ................................ _ •••• ____ ................. _ ...................................... . 

Theta Star 0.149 
nu star 16.62 

.... ·_ ................ · ............ _ .............. ·· .. · ........ ··_· .. · .... ·i\p·p·ro;<im'ate"'C'hi"Square"vaiueTO"s) ...... · .. · .... ·-8::3"99 .......... · .......... · .................................. · .... · .... ·-........ ···-N·onparametifc .. ·s"taifstlc·s .. · ...... · .......... · .. · ... ·· .... · .................... ·_· ............. _ .. -.. 

........................................................ _ ............................................. "Adj"usteci"CeveT"of'"SlQi1lfica'nce ...... · .......... ·ci:·(j"335 .................... _ ................ " .......................................................... ··_ ...................... ·_· .......... ··· ............ ·9S-% .. ·c"Lf· .. Uc-C .... · .......... ·0: .. 1"2·8 .... · 
............................................................. w .......................... ___ ........ _ ••••••••• _ ................................. _ .... _ •• ..-..... _ ........................ __ •••••• _ ••••• _ .......................................................... ~ .............. _ ................... _ ....................................... _ ............................................... ...-...... _ .......................................... _ ................ _ ....... ~_ ........................... _." ................ . 

Adjusted Chi Square Value 7.741 95% Jackknife UCL 0.131 

Anderson-Darling Test Statistic 0.903 95% Bootstrap-t UCL 0.186 
.................... -.~ ... -.. -................................................................... -......... ~ ..... --........... _._ ...•. -................. _ .... -........... -.-.............................. -........................ -.-.. -........ . ....................... -.. -•.. __ ................................... --.. --.................... --.... ~ ............................................ _ ...... _ ... _ ........... -................................................................... _ .............. . 

Anderson-Darling 5% Critical Value 0.789 95% Hall's Bootstrap UCL 0.311 
..................... " .. -._-........................... _ ..... ,,-··············"I{olmogo·rov=SiTi'i'rn·ov··Tesi·S·taiis·tlc· .. ··· .. ···_"0:·2oif'· _.-..... " .. __ ._.-....................................... ··· .. ··············· .. ············g"S%· .. Perceniiie··Bootstra'p""UcC ······ ...... ·····0·:1":26···· 

.... · ........ · ...... · ........ ···· .... ·-........ ·-.......... -.. ·Ko·imo~)"o·rov=S·iTii"rnov"'S%"'cS'riii'ca"i"Valu' ...... · .... ·0·:226 .......... _ .. -..................................................................................... ···· ...... · ........ s·S"%···BCA .. BootstrapTic·C ...... -·-·-o:Tif .... ·· 
·· .... ··Oata .. foi"low .. Ap·pr: .... Q"a·m·ma .. o"istrfbutiC; .. ii .. iii-s% .. ·s·i·gn·ificance .. "Leve·j""" .. ·T· ...... · ........ ·· .................... · ................................ · .... · ...... _ .. -9S% .. ·C·hebysh·ev(M·ea·ii .. ; .. ·s·Cif""UCL .... · ...... · .... 0·:·2'1"1"' .. · 

: .... ::: .. :.:::::::: ..... : .. :~::::::::::: ... : .. : .. :::::.: .... :: .. : ........... ::.:: .. :::::: ........ ~ .... : .. ~~ .. : .. ~:.:.: .. : .. ~::~~~: .... ~.~:: .. :.: .. :: ... :.::::.:::.::: ... ~:: ... ::.:.:::.:: .. :::::·: .. [::··· .. :·: ...... :: .... ::· .. : .... :·]1::::··:·::::: .. :::::: .. ::::::::: .. :.:::=.: ..... ~:~:~~::: ... :: .... :.::.::.::.~?::~~: .. ~~~:~~~~:~~~~~~~~~~::~~?·:~·~~l~ .. :·~~·:::·:·: .. ~::.~~~::.:: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.382 

.............. _ ............................................................................................. -........................... _ ... _ ....................................... -............ ·-.... _.,.. .. · ........ · ................ · .... · .... ·1 .............................................................................. -.................................. _ ................... __ ................................................ _ .............................................................. .. 

····-·--···-·-·-······-~~~~~~~~~~·~~~~~~~d-··~~~:~·I·-_ ....... __ ................ __ .-. __ ...... _ ..... _ .. _ ..... -.-._ .. 
:.:.:: .. ::.:: .. ~:::: .. :: .. :: ..... : .. : .. :: .. :.:.:~~ ... :: .. : ....... : ...... :.: .. :: .. ::::: .. :.: .. :::.: ... ~~::~:.: .. :: ....... ~:.~.::~::: .. ::: .. ~~~~ .. : .. : .. :.: .... : .. : ... : .. ::.:: .. :.:::::::: .. : ... :::.::::t:::::::::·::·:::·:·::·::·· .. ·~::: .. ·Jl':·:·: .. · .. · .... ~·:· .. :~.:.: .. :.: .. ::.: .. :.: .. :::~~ ...... ::: .. :.::.~::= .. :: .. ::::.:::: .. :::: ... ~.: .. :.:~ ......... :~.::::::::::::: .... :::: .. ::::~: ... : .... :::.:::: ... : .. :: ... : .. :.::.:: ..... : .. : .. : ... : ... : .. : .. : ..... :~: .. :::::.: .. :: .. ::::~ .. : .. 

Potential UCL to Use Use 95% Approximate Gamma UCL 0.153 
................................ " ......................................................................... __ .. _ ...... _ •. _._ ................................................................................................................. .1. ..... _ ........................................................................................................................................................................... _._........................ .. ....................................... .. 

·Re·s·u·li .. or .. ·1i2 .. ·s6L·(cob·a"i"i)""" .... · ............................... ·· .................................................. -..................................................................... -............................................................................................................................................................................................................................... -.................. _ .. . 

General Statistics 
........................................................... _ ............................................. -........................................... -.. -.......................................................... , ........................ -........... -.. 1"'._ ....................... -............................... _ ...................................... _ .......................................... _ ...................................................... · ...... ·T .. · ........ ·· .... ····-···-_ .... · 

Number of Valid Samples I 16 Number of Unique Samples! 16 
.................................................................................................................................... _ ..................................................................................... , ................................. __ .. ...1 ...................................... - .................................... __ ....... _ ............................................ " ............................................................................................................. " .. _ ........ .. 

................................................................................... _ ....... -.-............................................ _-....... -....................................................................... · .. ·_-.......... ·_ ............ r·-........ · .......... ·· .......... · .... · ................. -.............. -............ --.. -.. - ............................. -.......... -................................................................................. _ ...... " ..... .. 
Raw Statistics ; Log-transformed Statistics 



'oJ " • 0 1
0

, o· '1 0 0 •••• ;\'1~1~~~~~~I"{r;6 I Maximum crtL~g'Datal 1.969 

Median! 4.06 1 SD of log Data, 0.245 

~·~~~==~==~=~~==~-=~=~i~~~~~~~~~~ll==~~~~~:r~.::.==~~~~~=~~:==~:=~~=~==:~:.:~===-~-=::·=:E=~~~~ . ................. " ............................... _ .................. " .............................................................................. _ ........................... ~.~:~~=~~." .................. ?.:.:.~.~.. .. ..................... _ .................................................................................................................................... " ................................................... ..1. .......................................... . 

...... _ ...................................... " ........................ -............................................................................................................................... · ............ Releva·nt .. LiC"[ .. s·tatistlc·s· .... · .... · .......... · ........................................................................................... " ............................................................... " ............................ _ ... .. 

......... " ...................................................................... " .... " ....................................................... _ ........ " .................................................. ·· ...................... · ............ · .................. r· ......................................................... _ ........................................ _ ................ _ ......................................................... " ................................................................................. .. 
Normal Distribution Test ! Lognormal Distribution Test 

~~.~ ... :.: ........... :.~~. " :::'::.':':~'~ '.:':. ~ .. _ ....... :~.'.':'::. · ... :.~ .... :: ..... :~.~~~.i.~~ ... ~.i.~·~~ ~~~.i".~t~·~.~~~·i'~I:~'~ ... ~ ... ?.: ~.1:6 .... '~'.::." :':::' .. ~ ... ~:':':: .. ' ................. ~ .. : .. ~ ~ .. : .:~:."." : .... ". ·:· .... ~ ... ~~~~:~.~:~~~~i.~.~ :~~~~.~.~~~.i.~.~.~~ ........... 'b~9~~::" 
Shapiro Wilk Critical Value 0.88 Shapiro Wilk Critical Value 0.887 

..... ... .. .. .... "6ata'''app'eia'r''Norm'alat''S'% 'sig'riiflca'nce leve"! ....... ......... .. .. ........ "'Data" ap"pear Iogno·rmai"at"S%"Sigrl"ifi·cance·Level· ". ............. .. 

........ · .... · .............. · ............ · .............. · ........ · .... " .... ASli"l:i"mlng .... Normal .... b"i·strii,utlon· .............................................................. ·· .... ·_·· ...... · .. · .......................... · ............ · .......... · .... ·"As·s"limfng .. "[og·normarbls"tri"buti·o·n .................. · .............. · ................................ .. 

:=::=.::~~~~=::~~;~;~~;~;~~~r~:~~~~~L:~~~ =::=~:=-~:~~::·=--:-~:::~~~-.:~;;b;~:~~~~~~~~T.=::::~:: 
.................... _ .... " ..................................................... " ......... _ .... -...... · ........ · .......... g·SO/~ .. AdIu·sted:·CCfUc"[' ............ -.. :{922.... .. ............ · .... ·-................................ · .................. · .... -· .... ·9:i'5·o/~· .. Cheb"yshev .. Cfv1"V"U·ErUCC ............ · .. ·S:·0'73 .. -
........... _ .......................................................................................... · .... ·-.................. · .......... ·g5·O/~ .. ·M·od"j"fie .. d:tTTc"L .... · .......... ·4j392· .. · ...... _ ............................. " ....................................................... · .. ··g·9%· .. Ch·ebyshev""(MVU"E) .. "UCC .. · .. · .......... ·j .. :077 .... .. 

nu star 453.1 
.. ·· .. _ ........ · .... · .. · ........ · .... · .................... · .... ·_ .... ·· .. · .. Ap·proxfmats"c·tiTs"qu·are"V"afue·TOS) .. · .. -4·04:·8· ...... ·" .... ·_ .... · .. · .... · .......................................... · ........ · .............. · .. N·o·n·param .. etrlc .. Statisilcs .............. · ...... _ .... · ........ · ....................................... " ...... .. 

::.::.~~::.:~ .. :~~:~.:: .. ~.: ..... :.::::.::: ... :~:.~~.:.~~~~~·~·~: .. ~:: .... ::::::::~~!~~ .. ~~~·~~~~e~~~~ .. ~!.~:~!.~~~:~~~ .. :::~ .. :.::: .. ::~~~:~~.~'::.: .. ~.::::: .. ::.:::::: .. : .. :: .. ::::.:.: .. : .. ~ .. ::~~.: .. :.:::~ .. :.: ..... ::.:.~.::~ .... ~.~ ... ::: .. ::~: .... :·:·:: .. :: .. : .. :.: ... :·:: .. ~ .. :::~::~ .. ~~~: .. ~·~!:::9.~~Ef .. :=::~~~~~:~~ ... :.: 
Adjusted Chi Square Value 399.6 95% Jackknife UCL 4.881 

I:::··· ...... : .. ·~·:·~~~ .. ·:· 
Anderson-Darling Test Statistic 0.352 95% Bootstrap-t UCL 4.955 

:~~=~~~:~::·====:~~~~~~~~v~~r~~~~=~~=-~~:~=:~~=~==~===·~:~:=~~;~~~~~~~~~~~~~Ir=·~i~= 
.... :~ .... ::::.:.:::.:: ....... ~ ...... :.:.::::: .. ~: ... : .... :~~~: .. ~~~~~.~.~~~~~:~~~:~~~~~~~~~!:~~~!..~~~~ .. ~ .. :.::.: ... : .. ::::::~::.~:~.~ .. ].:~~~ ....... ~: .... :::.~:.:~.:::~: ... :::~.: .. ~~ .. :::::.:.::~: .. : .. :.:: .. ~ .... ~:.~: .. :::.:~ ..... :·.::.::·: .. : .. :~~~~:::~~~~ .. ~:~~~~~·~~~~:~E],::· .. ~ .... ~:~:.~~~::::: 

Data appear Gamma Distributed at 5% Significance Level j 95% Chebyshev(Mean, Sd) UCL 5.618 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.198 
........................................................................................... _ ...... g'S%"Ap'p'roxfmate"Gam"maTfC"[ .......... -· .. ~r969·· ...... · .. · ........................................ · .................... · ...................... _ ..... _ ............................................................................................... _ .... -.................................................. . 

==~~=~="=~==:·~=~===~~==~:=~~~=~j~==~~~I=~~=~~~=~=::=:====.====~=~~=~~~~:~~~==I~~=·=~~:~ Potential UCL to Use 1 Use 95% Student's-t UCL 4.881 
......................................................................................................................... _ ......................................... _ ............................................................................................ .1. ................................................................... _ ............ _ ................................... _ ......................................................... _ ........................................... _ ............. , ..................... . 

·Resuiic)"r .. ·1i2 .. ·s·bC .. Ccop·perj" .................... · ........................... _ ............... " .................................................................................................................................................. " .............................................................................................................................................................................................................. .. 

General Statistics 

............................................................................................................................................................ -.......................................................... ·· ............ · .... ·" ...... ·· .............. ·T .. " .. · .................... · .... · ......................................................................................................................................................... _._ ..................................................................... . 
Raw Statistics I Log-transformed Statistics 

..................................................................................................... _ ............................................. _ ................................ _ ...................... · ...... ·T ...... ·• ................ · ................ r .............. · ........ ·· ........ · .............................................. -.... _ ............ _ ............................... " ........... _· .... · .. · .......... · ............ · .... · .......... ··· .. · ...... 1· .................. · .... · ............... .. 
. Minimum I 3.28 i Minimum of Log Data, 1.188 

....................................................................................................... · .. ·· ............................ · .......................... · ...... · .... ·Ma .. xfmu·mT ............ 1·2·:·6 ...... · ...... ·r ...... · ................ · .. · .......... · .... · .............................. ·· ...................... · .... · ............................ ·Maximun; .. of"Log .. ·O·atat .. · ............ 2-:ij·34 .. .. 

................................................................................... -............. · .................. ··· .. ·· .......... · .................. · ................ · .. ·_ ............ ·Ms .. 8"ii"l"···· .... ··7·:'1"'1·2 .. t .... · .............. · .. · .... · .... · .............. ·· .......................... ··· .......... _ ........ · .... ·_ ...... · ............ · .......... ·_ .. r;ji"e·a·n .. ·of .. i·o·g .. ·o,a·ta·l .... · ........ · .. · .. f·8y· .. ·_· 
! ! ! 

=··:=~=~=~:==~~::=:="=~~=:==~:==~=~~:l[:~~;~E.==:~:==:=:=~~===:=~~~~~~=~=~=~==E:=~=~ 
Coefficient of Variation ~ 0.421 I I 



Relevant UCL Statistics 
........................ · .. · .... ·_ .............................. · .................. Normaf"6Istr"i"butl·on .. ·Test ....... · .......................... · .. _ .................. · ...................... r ........................ · .. ·_· ............................................ io .. grl"ormai""6Is .. trIbutlon· .. ·Te·st ...... _ .... · ........ · .... · .............. ·· ................................ .. 
.......................................................................................................... · .......... ·sha·pTro\f\iTik"T"ssi"siaifs"iic11 .................. 6"j~"3"3 .. ·r .......... · .......................... ·· .......................... · .............. · .................................... ·sha·pTro .. wii·k .. Test .. siaiisiicIT ................ ·Oj~"6·a .... · 

.............................................. ~.~~~ ... ~.~~.::.~.~~~:.~ ... ~.~ ... ~.~ ... ~.~.~.~.~.~~.~.~::.-=:.~.:.I................... I ........ ?.~~ ... ~.~~.:.~.~ ... :.~.~.~.~.~~ .. ~ .. ~~ .. :~ ... ~~~.~.i.~.:~ .. ~ .. ::. .. ::~:.~ ....................................... . 

=::=::=::==~=~=~;~;~~;~~~~~~~~~~~~~I:=~~~~~ :=::=====:::::=:::::=~:;;-~~;h~~-~~~~~~~ -::::~i.~~~ 

=~=~~:~~~~~=:_:~~~~~~1~~~~:~~1Ir~~~:~~~~=~=~=~=~~~~~~~~;.!~~~~~~;-_-
Gamma Distribution Test Data Distribution 

............................................................................. " ............................ _ ........................ k .. sta .. r··("bfas .. correctedr· .. ····· .. ······~r602···· .. ················ .. ····· .... · .. · .. ··········6"ata···'ii'ppeiii··No·rma"j'·at·S·%···si·g .. nTfi·c·a·nceTeve"j"···· .. ··········· .................... " ..... . 

.................................................................................... _ ........... _ ........................... ······ .. · .. · .. ···· .. · .. ··············· .. ···········T"ii"eta· .. S"ia'r ·· .... ·· .. ·· .. ·····1··:·S·46·· ................................................................................................................................. _ ..................................................................................... _ ........ -.................................... . 

........... _ ...................... __ ............................................................ _ .... _ .......... · .............. ·_ .............. ·· .. · .. ·-·· .... ·_ ......... · .. · .. nu .. sta·r .... · .... 1'Li"7·:"3· .. · .......... ..... __ .... _ ............................. _-... -........... _ .................................... _ .................................................. _ ....... -........... _ ...................................................... -................ " .. 

.......... ·" ...... · .. · ............ · ............................................... ·Ap·proxTma"is"'c"!iT"sej"ua"rs'''Value'''(':'o'''''''' ........ 1""20:·2 .. _ .................. · .............. · ...... · .... _ .... ·· ........ ··_ .................... -·N·o·n·parametilc .. Statl·sti·cs ........ ·_ .... _· .... · ........ _ .. · .............................................. .. 

............................................................... -.............................................. _ .. Adjuste"Ci .. ·ChT"S·qua·rs .. Val"ue ...... ·Tff4 .... ··· .............................. · .. · .............. · .............. · .................. · ........ ·· .............. · .............. · ...... ·-.... · ... · .. ·-9SO/~ .. "jac·kk"n·i'fe"'UCC .................. ~i425 .... · 

...... " ............................................................................................ Anderson:"Da .. rifng .. Tsst"Staiist"icr ...... · ...... ·O:46· ........ ............................... -........................ " ....................... " .................... · .......... · .. ·_· .... · .......... · .. 9S·% .. ·S·oots·trap:t"UC"C ................ · .. if4a5 .... · 

...... · .................. · ............................ · ....... · ........................ Aniierson~·barifng .. ·5% .. ·cri·tjcarVa·i"ue ...... · ........ · .. oj4T· _ .. _ .. _ ... -.. _ ............................................... " ................... _ .......... ·-.......... · .. 9·5% .. ·H·aii~s-Boo"istra·p .. ·Uc'L ........ ·" .. ····~r3·9·-.... . 

.............. · ........................................ · .............. · ...... _ .. _ ... ··Koimog·orov:S'm'irnov"Test"s-taiis"iic .................. 0368· ....................................................... _ ... _ .. -...... _ ............ _ ... -.. ""·9S·%"·pe·rcentiie"·Bo·otstra·pTJC·C · ...... · .... ·_·-8·:·258 .... .. 
··_ .. ·_ .. ·· .... ·· .... ··· .. · .. ··· __ .. · .... ··· .. _· .... · ...... ·· .... Kolmog·o'rov:Sm"irn'ov'''S''%''''CrltlcaTVa''iu'e' ·· .. _··· ...... ·0·:21"6···· ........................................... -.......... _ ........................... · .. · .. ···· ...... · ........ ·· .. ·····_··95%···s·cA··Bo·otst .. rap· .. Uc"L' · .... _ ...... ····8:2·99· .. ·· 
...... · .. · ...... · .... Data· .. ap .. pea·i .. Gamm .. a .. 'i5Tsiri'bu·teef"ai"s·%· .. sj'gnific"ance ""Levej"" .......... _ .... · .......... · ........ · .... · .............. · ...... · ........ · ................ · .................... ··95% .. ·ch"e"t)ysh·ev(M·e·an~ .. ·Sdj""UC·C ............ ·1 .. oj·a ...... ·-........................ -.......................................................................................... _ ........................ _ .. _ ................................................................ r ............ ·· ................ ·...... .. .. · .... · .. · ...................... · .......... · ............. _ ........ · ...... · ...... · .. · .. 97:·5%"'Ch"e"bysh'e\/(M'ea'n:"Sdj""U"cL .............. 1 .. 1":-79 .. _ .. · .. 
_ .. ·· ................ · ............ · .... · ............ · .. ·_ .......... ·Ass·u·mTng-Garri"ma-6is"ir"i"bu"iio·n .... · ........ · .. · ............ · ...... · ...... · ...... · ........ ··· .............................. ·_··· ............ · .............. · .......... ··· .. · .. _ .................. 99%··Ch"ebysh·ev(M·e·a·n·,-·s"Cij-U"cL -...... · .. ·1·~rsi ...... · 

............................................................ _ ................. __ ............. · ...... -.. ·95O/~ .. Adjuste·(rGamm-a-ucC ................ ·a·:·9·1·8 .... r .................................... -....................................................................................................................... -.............................................................................. _ .............. . 

....................................................................... -..................................... - ......... _ .................................................................. _ ..................................... _ ............................. J ................................................................................. _ ....................... _ .................... -................... -.......................................................................................... -................. . 

·Resli"li .. oi-f/2 .. ·siiC·Ccyclo"ii"exan·ej"' ........................ · ............................................................................................................................................................... _ ...... _ ............ _ ....................... _ .... _ ..................................................................................................................... _ .... _ ....... _ .... -.......... .. 

..................................... _ ....................................................... -............................ _ ............................ _ ..................... _ ................. ·· .. · .. · .... ·_ ........ ·Generaf"siaifs"ilcs .................... ·· ................ · .......................................................................................................................... _ ................................................................. .. 

........................... _ .............. _ ........................................................................................................................................................................ ] .......................................... , ............................................................................................................... _ .......................................................................................................... ] ................ -...................... .. 
Number of Valid Samples 16 I Number of Unique Samples 16 

..................................................... _ ................... _ ........................................ _ ......... _ ....... __ ................................................................... J.. ...................................................................................................................................................................................................... _ ........................................................................................... -_ ..... .. 

::~.: .. :.~~:~ ... :.:::.:::.:.::: ... :: ... ::.~:~.::.~.:~::.:.:.:~~::::: .. :.: ..... :.~~.::.~:~:~~~~~~~~~!.~~ ... :::: .... :.:.: .. :: ... :: ....... :: ...... ::::: .. :~:~:.:.: ................ ~.:::: .. : .. : .... :· .. ··::·: .. ·::I[::::~::::·:~~ .. :·:··: .. :·:·: .. ::: .. :~·:·:·::: .. : .. : ... :::~:::~.:::: ..... :~~:~=~~~~~.~~~~~:~~: .. ~~~:~~~~~~:::· .. ·~~~·:~· .. ::::: .. ::::l .... ··:· .. :·:···~:::·~:·: .. ·:::'::"::::.: 
Minimum . 500E-4 Minimum of Log Data -7.019 

.......................................... _ ............................................................ _ ........ - ..................... _ ...................................... _ ... _ .... _ .................... 1' .................... _ ....................... _ ............................................................ - ........... _ .............. - ..... _ ...................................... _ .. _ .......... · .. · ...... · ........ · .. · ........ · .......... · .... T· ................ · .. · .. • .. • ............ . 

Maximumj 0.0042 Maximum of Log Data! -5.46 .......................................... _ ....................................................................... _ ................................ _ ........... _ .................... _ .... _ .. _ .................. _ ............................... + ............................................... _ ........................................................................................................................................................................... L ...................................... .. 
Mean I 0.00231 Mean of log Data] -6.214 

~=~:=~~~===::=:~~-:-=::~=-==::~:::::=-~~=:=~-=~~~~~t::~~~!-~t:===~:~=:~--:==:=-=-=::~=::=::=~:::~~=~~~~~~~ll::::::~: .. : ..... ~:~:~~.~: .. :. 
SDI 0.00131 . ....................................................... _ ........................................................................................................................................................ -...... ~ .................................................................................................................................................................................................... _ ............................................................... ·l .......................... · ...... · .... · .. .. 

Coefficient of Variation j O.561! i 

Relevant UCL Statistics 

Shapiro Wilk Test Statistic I 0.793 I Shapiro Wilk Test Statisticl 0.872 



Shapiro Wilk Critical Value! 0.887 I Shapiro Wilk Critical Valuel 0.887 
···· .. ··· .. ···-·········-···· .. ··-······ .. ····Data···not-N·ormaT·at·S%··sign"iii"ca .. nc·s·ievel··-· .. ··· .. ·········· .. ···························r··· .. · .. ·· .. ··················· ···· .. ·baia·· .. r1C)tT~og·n()"rm·af·at .. 5·%· .. STgr,.ifica·nceTev·sf·············· .... ·······-···········-· .. 
........................ - ........ -............. - ....................................................... -........................................ - ................................•.... - ... -........ -........ ································ .. ·· .. ·····T············........... . .............................. _ ................................................................................................................................................................. -.-........ _ .... -.................... . 

=~~ __ ~ __ :~~:~=~;~::~~~~~~~~~~g~==~~i~~: __ =~_=~~~~= ____ =~~=~~:~:;;;!::~-~=~~iii 
=::~~-:=:--::=---::=~==:=-=--=~~~;--~~~~~~r~:~=~~~;t=~-=== __ ~~=~=~=~5~~~~~~~f;~9~i~~ :=3i; 
............................................................ _ ............................................................................................ _ ............................................................................................................. , ......•.................... _ ............................................................................................................................................................................................................................................ . 

Gamma Distribution Test Data Distribution 
.......................................................................................................... -.............. ····· .. ·······I(·sta·r··{hias···corre·cted'j""·················2·~~j"96···· · .. ···· .. Data···Fofiow··A·ppr~ .. ··G·~imma .. ··Dlstrj"bu"ti·on···ai·S%···SlgnWi·canc·s"Teve(······ 
............................................................................................................. -.......................... _ .................................... "'Th'e"ta"Sta'r ':i~1'"1"4'O'E=4" ..................................................................................................... _ ... -.............................................................................................................................................. -..... .. 

.......................................................................................................... _ .................. _ ............................................................ ~.~ .. ~~:~ ············~:·:·~·~····· .. ··l··············· .. ········· .................................. -........ _ ...... -................................................................................................................................................................................. . 
Approximate Chi Square Value (.05) 74.28 Nonparametric Statistics 

Adjusted Chi Square valuel 72.12 I 95% Jackknife UCL 0.0028 

= __ ===~:::-:===:-===~~~~~~~~~;~;;;~~~I=;i~:== __ ===~~ __ :::-===:~~~=~~t~~= __ =~~~; 
Anderson-Darling 5% Critical Value 0.743 95% Hall's Bootstrap UCL 0.0027 

.................................................................................................. - ... - .......... _ ................................................................. ·········_······· .... ·_ .... ·1········ .. ···················· ...................................................... , ..................... _ ............................................................................................................. _ ............................................... _ .................. . 
Kolmogorov-Smirnov Test Statistic 0.215 95% Percentile Bootstrap UCL 0.0028 

~=~~~~I;~;~~;i~~~;~~~~i~~~~~~;,~~;~~;~~~~:==:==~-==:~-:;~;~~J~~~f~;~:~~~~:~~~~ 
: ... -..:~.~::-.~::::.: ... : .. ::::.:::.::~:: .. ::~:.:::.~~.-. ... :~.~~-.::.:~.~.~.:~.:::.-.~~::-. .. :~: ... ~::-.:-..:~ .... :::: .. : ... :·: ..... ::: .... ::.: .. :.:::.:.:·: .. -.:::·: .. : ... :-..: .. ::::::I:.~ .. ~.-.::::::: .. ::-..~ .. ~:.J: ::: .. : .... -. .... ~-.-.:.::-.:.:~ .. ::::-.: .. : .. :: .. ::-.:: .. : ....... -.: .. : .. : ....... :.:: .. -.~~~~.~~:~~~~~~~~~~~~~:~:..~~~~~~~~ .... -.~:::: .. ::.?:::?:?~~ 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0055 
......................................................................................... ·· .... ·· .. 95O/~·Ap·proximais .. Gamma .. ··lTC"L ··_--.. ·· .. '0·:·0029 ......................................................... -..................................................................................................... ·· .... -·_· .... · .. · .. ·· .... · .......... · .. ·· .. · .......... l·· .. · .. ····· .... · .. ·· .. · ......... -...... . 
................ -....................... _ .............................. - ......... ··· .. · .. · .......... ·-·····SS%· .. AdJustEi"cfciam·ma-·"UCL · .. · .... ·0·:6030 _ ..................................... -........................ _ ............................... _ ............................. _ ........................................ ·· .. ···· .. ·· .... ·· .... ·· ...... ·_· .. · ...... ·1 .... · .. ···· .. ·· ..... ··· .. ··· .... · ........ .. 

...................................................................................... _ ................... _ ..... _ ........................................................................................ _ ..................................................... ] ....................................................... -......... _ ..................... - ........................................................... -..... _ ................................................ _ ........................... -............. . 
Potential UCL to Use Use 95% Approximate Gamma UCL 0.0029 

, ....... " ........•..........•.......... ..,. .......... _ ...................... _ .. _ ... -........................ - ...... -........................ ,_ ............................................. - .. -.-... -.................................................. -.......................... _ ............. __ ................... - ........... -................................................ _ .. -....... -.. ---.-.... -.... -~.-~ .... ~ ......... -.. -......... --.-.--.. ~ .... --.......... --.......................... . 

............... ~ ... -....... - .. -............................................... -.. -.. --.... ~ ... -... -................................ -.-....................... ····· .. ··· ........ ·-.... -........ ·· .... ·_ .... · .. Genera·i .. Sta"tls"tics· .. ··· ......................................... -........... - ........................... -.......................................................................................................... _ ..... _ ................. . 

.......................................... _ ................ ··· .. ····· .. ·-_·················· .. ··Raw··Sta·ilsilcs····· ................................................................. ···································r·· .. ····· .. ···· .. ·· .. •·· .. ···· .. ····_········· .. · .. · .. ·_···· .. ············Log:tran·sthrme·ci"Stati·stlcs-.. · .. ······ .. ·_····· .. ··· .... · .. ·-·· .. ···· ............................. . 

........................................................... _ ........................................................................... _ ............................................................................... ······· .. ················· .. ······ .. ····· .. i .. ········ .. ···· ................................... _ .................................................................................. -..................................................................... ··· .. ·······1··· .. ··········· .. ···· .. · ...... ············· 
Minimum 0.0059.1 Minimum of Log Data -5.133 

............................................................................................................... -.................................................................. -................................. _ .................................. ····· .. ··1······ .. ··········-······ .. ············ .. ··· .. ·· ................................................................... -..................................................................... _ ......................... -......................... _ ............... . 
Maximum 0.235 Maximum of Log Data -1.448 

Coefficient of Variation 1.491 ................................................................ __ ............................. _ ....... -......................................................................................................... . .... _ ............................................................................................................................................................................................................................................................ + ........................................ . 
Skewness 2.176 I 

................................................................ _ ...................................................................... _ ....................................................... _ ........... _ ........................................................................................................................................................................ _ ....... _ .................................................................... _ ........ _ ........ t ........................................ .. 

Relevant UCL Statistics 

.. :: .. ::::.::::::.:::: .. =.::: ............... :.:::: .. : .. :.::~::: .. : .. · ..... : ... : .. ~~~~~T:~.i~:~~~:~~~~-.~::~~~~::.: .. : ... :~ .. ::~: .. :.:·~.-.::·~~·1·.:·~: .. ::: .... :.: .... :: ... : .. : .. :::.: .. ::1[::.:: .. :.: ... ::::: .. :.: ... :.:::~:.:.:: ...... ~:~~: ....... :.:.-.:: .... :.~~~.~~~~.~:::~!.~~~!~~~~~~::!~~~~:: ...... :::.~ ... ~ ...... : .... ~.:~:.: .. :: .. ~.::::: .. : .. ::::: ... : .. : .. . 
Shapiro Wilk Test Statistic 0.652 . Shapiro Wilk Test Statistic! 0.766 

:~~:===:=~~~ia~;;;;;~~~~~~~~~~~~iIl ::~~:~~~~l===~~:=;;~~~~:~~~~;:a~~:::;~~:~~~~~~v~~t==:~!~~ 
.............. -.................................. ., ........................................................................................ -...... _ .................... , ............................... -............... _ ..... _ ............... _ .......... l ................................. _ ....................................................................... _ ........................... _ ............................................................................................................................... .. 

:~:==-=:=~~=~~~~~~~~~~~~~==~~~~=:t====~:=:::~=~s~~~~~~§i;~~~~~~~~==:~~==~~=-= 
95% Student's-t UCL I 0.0719! 95% H-UCL! 0.135 

~--------------------------------------~! ------~,~-- - , 



95% UCLs (Adjusted for Skewness) ,. 95% (MVUE) UCU 0.105 
.......................... -............................................. _ ........ _ .... _ ... _ ........ -.................................................................................................. _._.,..... .................................................................... _ ..................................................... _ ....................... __ ...... -...................................................... -...................................... 1.. ........................................ . 

95% Adjusted-CLT UCLJ 0.0796· 97.5% Chebyshev (MVUE) UCLJ 0.133 

=~:=~~~~:~:=====~~:=~==~:~=~_~~~~~~t:~C::~~!~~=====~-==::=~=:~~~=~~~i~~~~~~~C_=~~2~~~ 
i 

:.: ..... :::.::::::: ..... :: .. :.::.:: .. : .. ::: .... : .... :: .. : .. : .... ·:::::: ... ~ .. ::~~ .. :~~~.~~ .... ~ .. ~~~~i~~~i.~~.·:!~~~~ .. ~.::::·:.:·::::·::.:.:·::· ... : .. 1 .. ·:·:::·:: .. :: .. : ... :· .. :·:· .. · ... · .... : .... l]f:: .... ::·:: .... ·: .... : ..... : .. · ..... :.:::.:: .... · .. ·:: .. : .. ·:::.: ... : .. ::.:::: .. :.: .. : .. : ...... ~:.~~.~: .. ~~~~~~.~~~~.~.~:::.: .. :: .... :.: ... : .. ::: .... ::~ .. : .. : ......... ~~ ... :.:: ... : .......... ::::.:':':'.:.'.:::"::::'::: 
k star (bias corrected) 0.587 Data do not follow a Discernable Distribution (0.05) 

::.: ... : .. :: ...... ::.: ...... :.:.::: ... ::~.:: .. : .. :.: .. ::~: ... : .... ~ ...... :: ....... :: ..... ::::::~ .............. :: .. :::.:: ... : ..... :.:.:::::::~::.: ... ::.:.:: .. :: ...... : .. : ... !.~.~~::.~~~~~t::::.::: .. : ... ::~:::~?~~I .. ···:·: .. : .. :·~:: .. · .. :·~:·~·:~:: .. : .. ::::::~~:: .... :: .... :.:::.: ........ :::::.:::.: .. :: ... : ... :::::.::.:.:: .. ::: ... ::: ... ::::.: .. :.::: ..... : .... ~~:.=: .. :~~: .... ~~::~.:: ... : .. :.:::.~~~~:: ..... :.:.:.:.::: ....... :::.: ... :::::.: ... :.:::: .. . 
nu starl 18.77 

......................................................................................................... __ ._-_ ..................................... - ....................................... - ................................................... J ................................................................................ _ ............................................................................................ _ ....................................................... -._ ........................ . 
Approximate Chi Square Value (.05) 9.952 I Nonparametric Statistics 

Adjusted Chi Square Value 9.2271 95% Jackknife UCLl 0.0719 
......................................... _ •••••••••••••••..................... _ •••••• _ ..................... ~_ ........... ................ ". .............................. , ...... _ ................................................. ............................... ~ ........ _ • •••••• _ ......................... _ •••••••• _ ................... _ • ........................ ,., ..................... ~ ..................................... , ...................... _._., ..... ~ .................... .......... ( ....................... R .................. _ • ........................................................................................ _ ................................ _ .................................................................................................................................................................................................................................................... =.~.~ ... ~.~.:.~ .. ~:~~ ... ~.~·~·~~~r.:·~ .. ·~~·=·1 ............ -.. ·?·:·?·~:~· 

Anderson-Darling Test Statistic 1.818 95% Bootstrap-t UCL 0.106 

1 97.5% Chebyshev(Mean, Sd) UCL 0.145 
.. ···· ........ · .............. ···-_ ........ · .. · ................ ·· .. As·sumln"ii .. Gamma·-bTs·trl'but'i'on···· .................... · .. · .... · .... · ............ · .......... · ................ _ ...... -....... _ ....................................... -.................. _ .. "·99·%·C·h'e't;y·sh'ev(Mean;"·Sd)TiCC _ .. ·· ...... ·-0':2'05 .... · 
.................... · .............. ·· ........................ · .................. ·~ .... · .... -.. ·9·5%"'Approxim'ate"Ga"mma'''UCL ........ · .. ·'O·:·O'S:;f1· ................ · ...... ·· .. _ ...... · .. · .. · .. · .... · .. · .... ·_ .. -.. -............................................................ _ ...................................................................................... -............... _ ........ .. 
............................................................................. -...................................... 9S .. % .. ·Adjiisted .. ·Gam·m·a .. ·U'CL 0.0885 ........................... -........................................................... " .................................................................................................................... -.-........ -..................................... .. 

===~~~~==_:~~~~~~~=~~~==~=~:=~i=~====~~~~~~~i~~~~~~~~=ii~ 
·Resuii .. or .. ·1·;2 .. ·sDI'(di'benzofu·rs·ny .... ·· .......... · ...... ···-......................... _ ....................... _ ........................................................ -........................................................................................................................... -.-...... -.... -..... - ..................................................... _-............................. .. 

General Statistics 

................................ _ ..... -................. _ ..................................... -Raw .. s·i8'iistlcs· .... · .. · .................. · ................ · .. · .. · .... _· .......... ·· ...... · .. -.............. · .... ·1··· ... • .. • .. • .... · .... -·· ...... · .............. · ............ · ...... · .... ·To·g=ira·nsfo·rm·ed .. ·S·iai'i·s .. ii·cs· .......... ·· .... · ........................................................... . 

.................................................................. -............................................ -......................... -................... _ ................................... · .. · .. ·· .... 1 .. _ .... ··_· ...................... ·· ............................................................. -.................................................................................... -.......... _ ............ _ ........ _................. ..._--........ _ ............. .. 
Minimum 0.0086 Minimum of Log D -4.75 ................... -...................................................... _ .......................................................................................................................... -.. · .. _ .. ·· .. 1 .... · .... _ ...... · .... · .............. ·· ...................................... _ ....................................................................................................... -.... -... -... -... -................................ .. ....................................... .. 

Maximum 0.0305 Maximum of Log Data -3.49 
............................ -.................................................... _ ............. _._ ... _ ..................................... _ .................................................... · ...... · .. · .. 1 .. · ............ · .. · .... · ...... · .. ·........ .. ............................................................................................................................................................ _ .................................................................................... -................ . 

Mean 0.0123 Mean of log Data -4.486 
..................... - .................................................................... _ ... _ ..................................... _ .. _ .............................. - ...................................................... _ ................. ] ......................................................................................................................... _ ..... _ ... _ ................... -.............................................. _-............................................... .. 

Median 0.0096 SD of log Data 0.386 
.............................. _ ................................................ _ .. -............................................... -.......... -................................................. ""si5 ...... ·_· .. ·O-:-cl·

065
1 .. _ .......... · .................... · .. _ .... · ...... · .. ·· ...... ··_ ........... _ .................................................................................... · .... · .... · .... · .. ·_· .. -........ · ........ 1· ........ · ...... · .. · ........ ·· .......... · .. · 

........ -.................................................................. " .................... -.. · .. · .................... · .... ·coeffi'cient-of\/ari'ati·on ........ · ........ ·6:534 .............................. -... -... -............................................................................................................................................. : ..... " .................................................................. .. 

................................................................... _ .................................................................................................................. _ ... _ ....................... · .......... ·_ .. · .................... 1 .................. ·_ .................................... · ....................................................................... -....................... -............................................................ + ......................................... . 
Skewness 2.369 I 

............................................................ _ .... _ ....................................... _ ........................................................................................................................................ _ ........ _ ......... _ ....................... _ .......................................................... _ .......... _ ... _ ... _ ...... _ .. _ ... _ ................................................... _ ..................... 1... ....................................... . 

....................................................................... _ ..................... _ ........................................................... _ ........................................... · ........ · ...... Releva·nt"(i'cC .. Statistic·s ...... · .. ·· ........ _ .. _ .................... -............................. -............................................................ _ .............. : ............................... -.................... .. 

........................................................ _ .......................... _ ......................................................... _ ....... _ ........................................................................... _ ...................... , .................................................................................................................. _ ........... _ .............. _ ....................................................................................................... _ ......... .. 
Normal Distribution Test Lognormal Distribution Test 

-........................................................................................................................ _._ ... _ ............................................................................................................................ _ ................... _ ..... _.-_ ........ _ ........................................................... , ...... , ........... -...................... -........... _ ............................ 1· .... · ...... ·· ........ · .. · ......... · .... · 
Shapiro Wilk Test Statistic I 0.579 Shapiro Wilk Test Statistic 0.678 

................................................................................................. -...... __ .... _ ....................................................................... · .... · .............. 1 .. · .. · ........ · .... · ............ · ........ '1" .. · .... ·" .. ·•• ........ • .... • ................................. _ .................................................................................................... _ ...... _ ....................................................... _ ............... . 

Shapiro Wilk Critical Value 0.887" Shapiro Wilk Critical ValueJ 0.887 
....................................................................... _ ................................................. _ .................. _ ........... _ ................. - .............................. _ ....................................... .1.. ......................... _ .. _ ................................................................................. _ .. - .. _ ...... __ ... _--.-....... _ ...... __ ...... _ ...................... - ................................... .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
............................................................. _ .......................................................................................................................................................................................... _ ....... {. .......... __ .................................................................................... _ .. _ ....................................... " ............................................................................................................ . 

I 

=~~-:=~~~===~===~=~===::5;;:~~~~~~:i-:=~:~;~~===_:=~=~=::::===:===~~~~~~:;:I:-~~~"~~! 95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 0.0172 

~:~~~=:-===~~-:~~==~=::=-==-~;:~~~~;~~~F=~~:f=-:-~=~-:-=-=-~-=~--=~~~~~~~~~:~]~~~=~~~!: 
:-::~~~=:=~==~~=~~~===-=:==~:~==::==----==:=:===~t==:=:~~==:=~-::-==~==~=::=-=~~~==~=::~-=~==:== Gamma Distribution Test i Data Distribution 



; 1 ~ <~ I:. ~ks~r (bial co~cted) 14.8481 . . Dlta donot fo"~£~!~~~~~le Distribution (0.05) 

nu starl 155.2 I 
..................................................................................................................................................... _ ................. ········· .. ············ .. ······················r······· ................................................................................................................................................................ - .... --..... - .................................................................................................................... . 

Approximate Chi Square Value (.05)l 127.4 ! Nonparametric Statistics 

.~. :' .. ~ ~.".' ........ :.' ... "::~:.: ..... ": ~.:.:: .~~:~~'~-~' .. : ..... :::: ~~j"~~.t~:~~:~~~=~··~f·:~:i:~~~~~a·n.~~l··:· .": '?~ ?~~~t .. : .. ~.~.:: .. : ... :: ... : :~.: ... ~." .. :" ... ::.: ...... ~: ":.~ : '.~:.~ ... : ::.':~.'~.: :.' .~::.':' ". '.: .. ~ .. '~~~~:: ~:~:YY'~'~:IL: ...... ':?~?:~~'~ 
Adjusted Chi Square Value 124.5 ! 95% Jackknife UCL 0.0152 

-::~:-._-~~= .. -~: ~~::~.:~~n;e~~~:~a~~~~t_;~~~~~F.·2-:~~Jl'~_:~~~.::.:~.:~-: .: ••.. ::-.~::~5~:S! .. ;r ~~~;~-~-~~J~~;~ 
Anderson-Darling 5% Critical Value! 0.741 95% Hall's Bootstrap UCLI 0.0298 

:.::::.::::.:~:::::::.:::.:~ .. ~.~.:~~:~::::.:~~.~: .. :::: .. :::~~~!.~~~:~.~~~=~.~~:r.:~:~~::~~~:~~!~~~~:y.~!~:~ ··· .. ::·.?:::~~ .. ~ .... l ... :~.:~::~::·::::.·:.~ .. ~·:.:::: .. :.:.: .... :::::~:.:.: .... ::: .. :::: .. :::::~~: .. : ... ::.:~··::··::·:: .. ~·:~~~~ .. ~:~~~~~:~~ .. ~~~~~~~~:~~~~·~~~·I:·: .... :::.:: .. :::~.:~~ .. ~.~ .. ~: 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0194 

::-~:=~:~=~=~:~~~~~~;~;;i!~~~~~=~lt~:~~~~~~:I=~~:~~~==~~~~=!~~~~~~~~~~~~~ =~:~f~; 
95% Approximate Gamma UCL 0.015 I 

:::~:~=-=-~==:::=~~=~:~~~~~~~~~:~-~~~~ ==::~~~~3 ==~:=~~::=~====~==::~:=::=:=~:::::==::=:==F=~= 
................ _ ............................................... ······-.. ····· .... ·PoientiafIicI"·to··"U~;-e .. ·· .. ·· .. ········· ........................................................................................ _._ ...................................... ······ .. ······ .. · .... ···· .. ····· .. -··· .. · .... ·Lise .. 95·o/~···Stu-dent's:iTibCr·· .. ··· .. ···Oj)"1·S·2· 

................ _ ................................... _ ................................................................................................................................ · ................................ Gen·eray·Statls"lics·_··_·· ...... ··_ .. · .................................................................................................... _ ............................................................................................... . 

-~~=~==~~:~~==:~~~~~~==~~==~=~~~I=~:;~~l:~===~==~==~===:~=~~~~~~;~~I~i~~i= Maximum 0.0389 Maximum of Log Data I -3.247 

===~==~~~~====~:=-=~~-=~=~~=;~~E.I§~f==~===~~:~~~~~~-====~~~~~~~~~l=~~~ SD 0.0069
1 ............................................................................................................... · .................. C·oefflclent·ofVa·ii·atlon ............ · .. · .. ·O·:·S·13·T ...... · .. · .......... · .... · ...... · .. · .............. · .. ·_ .... · .. , ........ ·· .... · ........................................................................... _ ............................... __ ............. _ ........................................ .. 

................................................................................................................................................................. _ ............ , ....... _ .............................................. , ............... j; .............................. _ ................................................................................... - ....................................................................................................... , ....................................... .. 

Skewness 3.652 ! I 
............................................................................................................................................................................................................. , .......... ..1 .......................................... '-.............. _ ................................................................................................. _ ........................................................................ _ ................................................ _ ..... _ ......... . 

............................ _ .................................... _ ................................................................................................................................................ ·Rei"evant··UCi .... ·Stat·lsti"c·s ............................................................................................................................................................................................................... -... -.. 

.......... · .... · ...................... · ................................ ·· ...... · .. ·Norma' .. "Dis"l"ilb"utio·nTes"l ...... · .... ··· .... · .. · ............ ··· .......... ·· .......... : .. · ................ · .. j ........................ · .................................... · .............. ··"[09normaf"6Ts .. trlbu"li'on .. "Te·si .. · .. · .......................... · .............. · .. · ........................ .. 

...... _ ........................................................................................................................................................................................................... 1 ....................................... 
1 

........................................... - .............. , ......................................................... -.. -_ .... · ...... · ........ _ .. · .... · ........ · ...... ·_ .................... · .......... ·· .. 1 ..... · .... ·· .. · ........................ .. 
Shapiro Wilk Test Statistic 0.461 l Shapiro Wilk Test Statistic 0.602 

1 . 

95% Student's-t U 0.01661 95% H-UCL! 0.0157 
........... - ...................... _ ............................................ - ............................. - ............ - ......................... m •• _ ........................................................ _ •••••• .............. •• •• • ... • •• • •••••• • .......... ·i····-··-·· ...... ··~ ....... -_ .............. _ .. _ .......•................ , .................... ¥ ........................................... ¥ ........... ~.-~-.... ~ ... ~ •••• - ...... - .................................. J.-....... __ .................... -.. .,.-

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL! 0.0181 

::::~~:::==~~:==::::.~~::-:~=::::~~~~~u~~~~::~~~~I::::::~~2r:=:::::-=: .. ~-:= .. :=:~~=:~~~~~~~~~~~~~!~~~~t~-~jj~~~ 
95% Modified-t UCLI 0.01691 99% Chebyshev (MVUE) UCLI 0.0242 

.......................................................................................... _ ...................................................................................................................................................... _ ................. 1" ............................................................... - ........................................................ , ... _ ...................................................................................................... _ ........................ . 

I 

:~=~:~===~:=:~~==~:~=-====~~=~~;i~~~~t=~=~=~====:~=~=~~~~=~~~~~::~~===:==~~=: 
, ! ............................................................................ · .. AP·i)"roxi"m·aie· .. chT .. s(l"uare .. ·vaj"ue .. (6sYr .... ·1·67j~ .............. f .... · .. ·· .................. ·· .................. -· .. ·· .... ··· .. ·~No·nparametric· .. Stati5tics ............................ _ .................. . 



~;~;t~!~g~~;,J~~;~;~~ifi~~~c~ll;~&~jb3~51;" ; ~ I' . L . .. ;5£ CLTucf :o:~{~i 
- .. ............ ..... .... . " -. . -. -.. -.... -.. --... -.... -, ............. -.-.- .. .. -.......... -' -.. --.. -...... --_. -........ J...... . .......... _, . J.... ., _.-.-.... .. ... . ................................................. .. ......... -....... ... -. . . __ .... _...... .. ... .......... . -...... -, ................... .. 

Adjusted Chi Square Value: 164.5 I 95% Jackknife UCL 0.0166 .................................................... -............................ _ .................................. -...... _ ....... _._ ................................... _ .... _ .. , .... -................... l .. · .. _ .... __ ...... · .. _ ...... I{ ...... · .......... · .............. _ ........ -· .................... · .... · .... · .......................... ,g·S·%· .. S'ia'nci"a·rd .. ·S·o·otsti-·a·p .. 'UcL/ .... · .... · ...... ·O:01·S2 
.................................................... - ••••••••••••••••••••••••••••••••••••••• _ ••••••••••••••••••••••• __ ••• _·.·_ •• •• ••• • •• • .............. u •••• ~ •• ,_._ •••••••••••••••••••••••••••••• _ •••••••••••••••••• ~ •••••• ................... _ •••••••••••••••••••••••••••••••••••••••••••••• _ ••••••• _ .................. • •• •• •• _·· •••••••• u •••• _._ ••••••••• _ •••• _ •• _ ••••• _._ •• ••• _ •• _ •••••••••••••••••••••••••••••••••••••••• _ •• _~._._ .......................................... _ ..... _ ••• _ ....... " ....... _ .. . 

Anderson-Darling Test Statistic! 2.57 95% Bootstrap-t UCL 0.0251 

~~~~~~=~~~~~;~~~~r~~~;~~;~i~-=l~ir~~~~~~:~~~=~~~~~~~~~ill;~~~1~~;i 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0211 

:::::.::,.: ... :::::::.:~::.:~~:.~:.::.~::.:.::::~.:~~~.::::.:~:: ... : .. :.:::.:::: .... ::: .. : .. :~ .. ::::.~::: .. :.:.:.:~~:.:::.:: .. ~.~::.~~::~~ .. :::, .. ::: .. :~~.:~.::: .... :::~: .... ·::·.:.:· .. ::.·::::.1::::.: .. ':·::·.::·:::: .. ·.::::.:·:::.:: .. 1.~:::: .. ::::· .... :::::::::::: .. ::: ... :.: .. : .. · .. ::.:· .. ::·~ .. ::::~ .. : .. ::.::: .. : .... :::~?:~:~~ .. :~~~.~~:~~.~~~~~~~.~~.':~:~?:.:~.~~~. :.: .. : .... :.:~.::~:.?.~~~~ 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0308 

==-==::-=:::=~:::::::==;~~~~~~~~~1~E=;1};~ =========-==::=::=:~==~~::===~:~-~::=== ==== 
.. , ............................................................... ,_ .. _ .. _ ............. , .... , ...... , ....................................... , .. , ..................................... , .................. , ................. L .................................. , .............................................................................................................................. , .... _ .................. , .... "' ............ , .............. , .................................... , ...... ~._ ............. ,_ .......... .. 

Potential UCL to Use Use 95% Student's-t UCL 0.0166 

................. , .... , ..................................... , ................... -............ , .................. -.............................................. _ ................. "' .. , .............. , ...... · .............. · .. · .... Gen .. eraT"Sta .. tfstfcs ............ ·, ............ , .. · ............... , ............................... , .......... -...................................................................................................... , .............. , .. , .................... .. 

............. , ............... , .................... , ............................. -.... -................ Ra·w-Stati;;-ilcs· ...... · ...... -· .. ··· .... ,·,· .. , ........ -·· .... -.. · .. ·_._--.. '_._-..... -...... -.. -...... ' .. ' .. ··· ... -.. ' .......... ' ............ ' ................ · .. To·g·~transforme·ci"S·tatisti·cs· ............................... --.. · .. · ........ · .............. · .............. .. 

............... _ ............................................. -................................... , ......... _'_·· .... ,-.... _ .. , .. , .... · .... , .... · ........ · .............. ·Mli1"imtiITll .. · .............. 0:065 .. 1· ......... , .......... , ........ , .......... , .... , .............. , ............ _-_ .... , .. _ ....... -· .. · ............ ·-.. · ...... · .. Mlnl·mu .. m .. ofi=o·g· .. 5atar .. --:s·.-27s ........ . 

....................... , .... _ .. , .................. -.... -............................ , ............ -...... , .... · .... -............ -· .... ,-.. _ ............ , ........ · ........ ·-.. MaXliTi'u·m .. · ............ -·0:·192 .................. , .......... , ........................................... -....... ,--.-.......... , .. _ .. , .. -.. · .. _ .... · .. , ....... Maxi"iii .. um ... ofLog· .. Oata' .. ' .. ·-·~I65 ...... ' ...... · 
' .................. --_._.--, .............. , ............... , .......... , ........... _-.... - ... -.......... · ...... · .................... · .... ·-...... · ........... _· .... · ........ · .. Mea .. n ...... ·· .......... 0-:£)'1·8 ........ · .. ·· .. _ ........ ·· ............ · .. ·, .............. · .. · .. ··, ........ _ ........................ ·· ................ · .......... , .... ·· .............. ··Me-a·i1-of"iog'''D"ata' ........ ·::4:875 ........ .. 
... _ ............. _ .......... , ...... , ............... , ............................ _ ..... __ ........... _ .......... · .... · .... · .......... · ................ -........ · ........ ·· .... -Mecfian· ............... , .. 0':0056 , ............................ _ ....................... , ............ -................. , ....... , ...... · ............ , ...... , .......... , .................. _ ............ s"[j .. ·of"io·g· .. D"atii , ........ · ........ iig-........ .. 

SD 0.0465 

.............. _ .. , ............. , .................................................. -...... __ ... -........ -.................. _ ...... _ .... , .......................................................... · ...... ·"R'ei"evantTjC'C .. Staiistics--.... · ........ ·-............ · .. ·· .. · .......... , ..... , .......................................... , ......................................................... , ...................... , ........... , ........................ . 

:::: .. ~ ... :'::.:::::'~: ..... :::::: .. ::: ... :.:::::.: ... :, .. :~.:·:.:.::::::::~:: .. :~~~~~~ .. :?~~~i~.~~~~~ .. :~~~~ ..... :':::~ ... ~:: .. :~':::::'~·::::~:: .... · .. =: .. =:=::~·~::: .. I::::::::'·: ... ::::::.::~:::.:~:.:::::: .. : ... :.::::::::.: ...... :.::::::: .. :·:~~~~~~~~:·:?~~~~!.~:~~~~~~':!~~~== .. ~:::·:: .. :::· .. ·~l .. :: .... :~~~:::: .. ~:: ... :.':,.:.::. 
Shapiro Wilk Test Statisticl 0.303 Shapiro Wilk Test Statistic 0.476 

............ , ......................................................................... _ .. _-........................................ , ............................. _ ... _ .... -..... -_ ....... , ............. -·-.... -· .. ·_· .............. ' .... ·1'· ... ' .................... · ............................ , ....... , .......... _ .......... , ............................................................... , ........................... , .. _ .. , .............................. ] .... _ .......... " .. , ................. .. 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 ............ , ...... , .... , ......... _ ......... , ..................... , ....................... _ ............. , ... _ ................... , ...... _ ... , .................. ____ .... _ .. , .. __ ... __ ............... .J ................ , .................................... , ....................................... , ..... _ .... _ ...... , ....... __ ............................... , ................................................ _ ............ __ , ................................................................. .. 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

.. ·_ .... _, .............. ·_ ........ , ................................ Ass·lJ"mi"n·gN·orma'j"" .. 6i·stri'butlon ................ · .................... ·· .. _ .... _· .... · .. · ................ · ... · .... , ........ · .... · .. · .......... · ...... , .. · ................ As·s"iJmlng .. Log·normafijlstrib"uti'on ........ · .... -·-.......................... ·· .................. · .. .. 

I .. ::~-.: ... : ... :?:.:~~~~: 
, 95% UCLs (Adjusted for Skewness) 1 95% Chebyshev (MVUE) UCL 0.0228 

95% Modified-t UCLI 0.0403 99% Chebyshev (MVUE) UCLt 0.038 
....................... -.... ~ .......................... -.-•... -... ---.................................. ~ ............. --.-.. -... -.................... "" ............................... _ ....................................................... __ ... _-_ .................................................. -.......................................................................... -_._ .. _ ............................................................... -........................................... - ... - .... _ ... . 



c;~~; .1 ";': ~td~~~~-~~~i~~ 5~ eliliea, va;J - o,n~ ..•. ~ ....j:~J;:,". 95L ~a,i'~ Bolistra:ucd' . 0,313 

: __ :~~~===:::::::.-===~~,§~~~~~~'2'~2~.s~~~~t::~~~~T~~~~=~-=·:::::-~=-=--~~~~~~~~~~~~~~~~,:1:=-~~~--
Kolmogorov-Smirnov 5% Critical value} 0.224 I 95% BCA Bootstrap UCL I 0.0529 

..................... -.................. _ .............. _._ ....... _ .................. _ ... __ .... _ ................. __ ..................................... , .................... -................................... _._ .. ···········-···························i·············· ..... -...... -........................ -... -..... -.......................................... --........................................ -.. -............................................. _ ........................................ -.... _ ....... _ ... . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0686 
....................... ----••••••••••••••••••••••••••••• - ••• - •••••••••••••••••••••••••••••••••••••• --••••••••••••••• __ •••• __ •••••• m .................................... •••• .. ·····················-······ .. T······································r···················· .. ························································ .. ·······97":·S%···ch's'by·s·h·sv{Ms·a·n·;···S·dfucLr···· .... ·· .. · .. o·:·Q"906 
....................................................... ·················Ass·umln .. g···Gam·iTl"a···6isiiTiJijiit)"n .......................... ..1. ...................................... "1"" ............................................. ··················· .. ······························99%·ch·s'bystisv("Mea·n:···s·d)""U·cLl ·················o·:T34· ... . 

~:~~~~-~---~~~~i~~!~~~~~~~~~~~~I~~~~~~:~~_~~--~~i~;~~~~~~~~~~~;~J~;~i~ 
................................................................... _ ........................................................................................................... ······_····· .. ········· .... ········· .. ·········Gen .. era'j""·St8tlstlcs·············· .. ····· .. ·············· .. · .. ······· .. · ................................................................................................................................................................ _ ............ . 

Minimum 0.0068' Minimum of Log Data -4.984 l 
.. ~·~·::::·~:~·::·~:::~~:~:~:~~:~ 

........................................................................ -..... _ ................. _ ..... -................................................ ·· ...... ··············Maxi"mum · .. -..... ·0-:80"4· .. · ...................................................................................... _· .... ·· .... ··· ........ · .. -.. · .. · .... -.... · .. Max'fiTi"lJ'iTi .. of .. Co·g .. '[)"ata .. · ...... ··="o~ .. 2·1·8 .. ·· .. · .. 

............................. -............................................ -.............................. -.................................................. · .. ·········· .. ······ .... ·· ........ ··Mea·j1· · .... · .. · ...... · .. 0·:·1··1·3·· .......... -.... _ .... _ .............................................................. ·· ... ·_···· .. ·· .. ··· ...... -.. ·-...... ·· .. · .. · .. ······ .. ·· .. ·· .. f;j1"s·an··oi''i"og .. ·6at .. · .. ······ .. · .. :·3':442·· .. ·· .. .. 

.............................. _ ................................. __ ............................... _ ... _ ...... _ ............ -...................................................... -._--............ , ............ - ............................. -.... __ ........ .................... -.............................................. -........ ~ .......................... _ .. _.-................................................... -................................................ . ................ -........... _ ... 
Median 0.016 SD of log Da 1.651 

SD 0.201 
............................. -................. _ .... _ ..... _ ....................... · .. ·· .. · ... · ........ ········· ........ · .... CoefflCi"ent .. ·of\ii3·ri"atTon · .. ·· ........ · .. T786· ...... · .... ····· .... · ...... ·· ...... ·· .. ··· .... · .... ·-···· ....................................................................................... -......... _ ... -.................................................................... -.... __ ..... _ ...... .. 
................................................................ _ ............................................................................................................................. _ ........................ ] ....................... · ......... ·· .. · .. ··1 ...... · .... ·· .. · .. · .. ········· ............ · .. · .. ··· .... · .. · .............................................................................................................. -........................................................ -............................... .. 

Skewness 3.01 ! 
................................... _ ......................................................................... _ ............................... _ .................................................................................................................................. _._ ........... _ ................................... _ .................. _ ................... _ ... _ ...................................................................................................... 1... ........................................ . 

Relevant UCL Statistics 

:::::~~~=::::==~~~~~~~~~~~~;;;~=;~T::::::~::::~~::=-=~~~~~~;:~:~~~~~~~~::-~;~~~ 
===:~:::=---~-~~:;;;;i~~;~;~~i~~~f~~~~~I=~~~~~l::::::-=::::::;;~;:~~;~~~;:~;~i~~~~~e~t:-~~~~ 
~~,:~:.~~:~ .. ::~.~.::.::::.::.:~~:: ... :::~:.:~ ... :~~::: .. ::=~.:.~.:.~.~.:::~:::~~:::: ... ::.:~~.:~:.: .. ~::.::.:~::.:~.::~ ... :: .. :.::.::~~:~~.~:.:::~~:::::~~~:~:.:::::·:::~~~::·:::~ .... ··~l(::~~~::·:~~·:·::~:::·::~~~~"::~~::::::~::~::::::~::~.:::~::~~ .. :::: ... ::.~:::::::::::~~~:: .. ~~:~:~.:::::.:~:~~~:: .. :::.:~ .. ::.~~:::::~:.:.,,~~.::~:::::.:~.~::::::.~~~.:~:~:~:~.~ ... 

Assuming Normal Distribution Assuming Lognormal Distribution 

=:=~:~-~=::::~~~:~~~~;~u~~~~;~:f~~Z~u~I-~::~!~~T====::=~=:~::~::::=~=~~~-;;~;s~;~~~~:~~~~::~-~:~: 
................................................................ -.-......... · .. ···· .. ··· .......... ,,· .. · ...... ······ ...... 9·S-%·Adjusted=CLf .. UcC ........................ _.-............... -.................... -_ ..... _ ................ · .. ·97'j5·% .. ·C"hebys·hev··("M\iLJ"E~)""UCL .. ··-.. · ...... ·6":42~f .. 
........................................................................... · .. · .. ···· ...... ······ .... -...... · .. ············ ...... ··-.. ·9·5·o/~···Modi'f1e<j":t"Uc"L .. ··· .. ·0·:·2·07' .. · ........... -....... -...................................................... ··· .... ··· .. ·· .... · .... ··99%···Chebys"i'ev··(·MVUEfucC ··· .. ······ .. ····O-:ifff .. · 

==:===~=::~~=:::::~~:=====~=~~~~;~~~~~2T=:::~~~t:::-=_~~.~~~~~~~~~~~~~~~~~~~~!=:=~:_= 
Theta Star 0.25'1 

................... _ .. -............................................................................. -........... -.-..................................................................... _ ..................................... · .......... -· .. · .. t··· ...... ····· .. ··· .... ······ .. ··· ........ · ............ · .... · .................................. _ ........ -................................ -................................ -.................................................................................. .. 
Approximate Chi Square Value (.05)! 6.872 ! Nonparametric Statistics 

... :.: ... : ... : .. :.::::~~.:: ... ~:.:.:~ ...... : ... :: .. ~.:::.:::: .... :.:.~ .... ::: ... ::: .. ::~~ .. ~:.~~~~~~~::.~~~~~~~~~~.~~~~~~~:~.~~:I.:~·:::·:.::·:::?::~~~~t~·:.~::=:::~::.::: .. ::::.::::: .. ::.~::.::::: .. :.::.:.:::.::.:::.::~.::.~::::::~.~ .. ~.::~::.: .. :::.::::.::~::::.:::.::::::: .. : .. ~~:~~:·~_~! .. :~.~~I:·~:·::::::.:?:::~~~:·:. 
Adjusted Chi Square Value! 6.285 I . 95% Jackknife UCLj 0.201 

.............. -............................................... -................................ ~~.~.=.~~ .. ~~~~.~.~.~.~.~.~ ... ~.=~.~ .. ~~.~~·~·~~·~:i ........ ·· ........ ·~ .. :·~·~~··j· .. · .. ··· ...... · .... · .......... · ........................................................................................................ ~.~.~ .... ~~~~~.~.~.~~.=~ ... ~.~.:.L ............... ~.:.~.~~ .. .. 
Anderson-Darling 5% Critical Value! 0.796 I 95% Hall's Bootstrap UCLI 0.492 

.... --...................... ----................. - ............ - ..... - ........ _ ............................................................................ ··-····· .. ·· .... ·· ........ ···· .... ·· .. 1······· .... ··-· .. ···· .... ···· ........... + ............... -...... " ...................................................................... _ ..................................................................... " ..................................... ~--.................................. .. 
Kolmogorov-Smirnov Test Statistic 0.27! 95% Percentile Bootstrap UCLI 0.201 

................................................................................................................................................................ ·-·· ...... ·-............ · ............ · ...... ·· .. ·1 ........ · .... ···-...... ·· .. ·· .. · ....... L .................................................................................... __ ............... -." .......................................... · .... -·· .. ·· .... ·· ....... ·· .. ·· .. · .... ·--"· .... · .. 1 .. ·· .. ··· .. ···· .. · .... · .............. -... 
/ Kolmogorov-Smirnov 5% Critical Value 0.227 I 95% BCA Bootstrap UCL 0.236 

........ - ........................................................ -.... _ ............................ _ .......... - .................... - •• -.-.................................................... .1 .......................... _ ............. , ............. - .............. - .......................................................... - .......................... - ... - .... -.......................... -.................................................. 1".--" ................................ .. 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.332 



·R·e·su·ii·or··ii2···s"bL··Cfl'li"oren .. e)""'··_··· .. ········· ....................................................... -............ _ ........ , ...................................................................................................... -.................................................................................................................................................................... _ ........................... . 

General Statistics 

l·::·:::~~·~:::::~:~ .. :···: .. ::·:: .. :·: .. Minimum 0.0061 Minimum of Log Data -5.116 
........................................................................................ -........................................................................... ····Max"fm"liiTI· ··· ... ·········-0:·046 .. ·· .--............................................................................................................ _ .. ·· .. ··········M'ax"i"m"lj·m···of"·Co·g·"jj·ata' ·"·""=3:679"'''''''' 
.............................................................................. , ..... -_ ...................................................... · .. ··· .... ···· .. ······· .. · ... · .. ·· .. ······ .... ··Mea·n .... · .. ····· ...... <f61'22 .......................................................................................................................................... _ ........ M-e·a·n .. of"j'og·"jjata"········=~L6S .. ······· .. 
................................................................................. -.... -.................................. ····· .. ··········································rv1"edTa·n· · .. ··-.. ·-··6Xio7·3"···_·················· .. ·· .. ··········· ................................... -........................ ·,·· .. ·_································ .... ········8 .. 0··ono'g'''Data' .. ··_·········(f63-.. ··· 
........................................................................... -...................... _ ... -........ _ .................. ···· .. · .. ······ .. ··· .. ···· .. ·········_·· .. · .. ····_ ...... -85"···-~·· .. ·O~·O-1r1 .. ···· .. · .. ··· .... ·············· .... · ... ·········· ..... -..................... -........................................... -...... _ ............ , ...................................... _ ... _ ............................. _ ............. . 

:.: .. :.: ....... ::.::::.:::.::::::,~,::.:.:.::.::.: .. : .. ~:.: .. : ..... :: .. -.::.:::.:.-..~ ..... : .. :.:.:.:::~.::: .. : ........ ::::: .. ~.··~:: .. :::::.·~:: .. ·: .... :~ .. :·~:~~~ .. ~~~~~~~I::: .. :: .... :::~~:~~?::::t .......... _ .......................... " .......... , ...................................................................... _ .............................................. __ .................................. L ................................... ·· .. ·1 

.................................................................. -.................................................................. ····· .. · .. ········· .... ········· .. ······ .. ··_········· .. · .. · .. R·e'leva·nt-OCC·Statl·s .. ilcs .... ···· .. ········· .... ···· .. · .. ··· ................. , ..................... , .............................................................................. _ .... _ ............ _ .................... . 

....................................................... _ ..... -··· .. · .... Normaf'blstiibuti·on·-Test· .... · .. -_ .. ······ .. ······· ...... _ ....... __ .... _ ..................................................... _ ..................... · .. -Togn·ormaT"bl'stribution··Te·st·-············ .. ·· .. ···_ ................................. -... .. 

:: .. :::: ....... -..::.::.: ... :::: ... :: ... ~::: .. :::.~~.: ..... :-.::: .. ~~ .. : ..... ~~:-. ...... ~:: .. ~.:: .. :.:.~:~~~~~~~~~~ .. ~~~~ .. ~~~!~~~~~I: .. :·~ .. :::~·~~:~~~:~:: .. ~: ... ~~.: .. :::: .. ::.~: ...... ~: ..... : ... :: .... ~ .... :::::~ .. :~.~:=.:.: .... :: ...... : ... :~:::.: .. ::.:::~:~~:~~~~:~~!~~ .. !~~~.:~~~~~·~~~I::·: .. ·:· .. :·~~:~~?~~::::: 
Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887 

······ .. ············· .. ······ .. ············ .. ···"Data·n·otN·o·rmarat .. S(jrSf~j'n·lfi"canceTever·· .... -.... _ ......... _ ......... ·· .. ······· .. _· .. ·· .. ···· .. ····· .. ····Oati:i····n'ot .. Log·no·rmaf·at·S% .. SignTficanceT:evef· .. ··························· ......... . 

-::~~===~:~~-=;~~;~;~~~~i:~~~~~~C::O~~~7~ =::=:~=~:===~=~-~;;;;~~;~;;::;-= =:=:~~ 
.................................................... __ ............ _ .............. _ .............................................. - ............... --... -.--'-................. '1" ................. - ...................... -.-.• _ ......................................................... - .......... _ ................................... _ •.• - ..... _ ......... _ .•.•• _._ ........... _ ..... -........... -..................... . 

95% Adjusted-CLT UCLj 0.0185 97.5% Chebyshev (MVUE) UCL 0.0233 

.......... _ ................................................ _.·· .. ···········Gam·ni"a···Oistrii)"utl·on··Tes"t···· .. ·-.. · ......... -....... _ ................................................ _ ............. -...................... -............... · ...... · .. ··_··········-· .. ·i5"a·i8·j)'is"tifbuti'o·n·· .... ········· .......... _ ....................................................................... . 

.......................................................................................... -....... -..... -.... -........ ···i<·sta·r·(bias···corre·Cied")1····-'··-···rS5S"· ······· .. ····· .. -···· .. ···6~ita··do-not-foliow··a··6isc·ernahi·e .. Oistributi"o·n··(6jj'sf··· .. ························ 

nu star 59.5 
............ -............ -................. -.-.. . .. 'Ap'p'roXl'mate"Ciii 'S'qu~ire-Va'lue '(05")1' .... '42j'if ................................ _ ............................ 't~ionpaiameiric ·Statlstlcs· .. ······ .... · -..... --............................... . 
.. -... " ....................................... -............. ·······AdJusie·d·C9vei"·ofSig·nifica·r;celf ............ '()":'0'335, ..................................................................... , ................... ······ .. ·· .. ·95o/c, .. cCfUcL:l .. · .... -'0:0"1'67 
.. •• .~_ .......... _. .... ••• ••• •• ..... • ............................... __ ... _ ...... __ ••• _._ ................ m ..... _ ... _ ...... ' ._. .., ............... _. J ... _. _.... .... '" ......... . .... . ........ , . ........ ' ... __ ............................... _.. . ............ _ .................. ,,_,,_ ....... _ .......... ' ........... . 

Adjusted Chi Square Value 41.15 95% Jackknife UCLJ 0.017 

-~:::-~ __ -:_:-_-_~:~-==-~~~~~~~;~ii~~~t~l;ll~=~~~ ---~~~~~~-:~~~=--~~-~~=~~~~~~~~1~~~~~1~~~f;~~ 
Anderson-Darling 5% Critical Value 0.749 I 95% Hall's Bootstrap UCL 0.018 

.. ~~.~.~ ... :.:~:.~.~~~::.:::.:~:.::~:.~: ... ~~.~.:' .. :~·~:~.:.:~:: .. ~~~~~~~~.~~~~~~~~.~~~2.~~~.~~~~~~~~~I~.~.: .. :~?:::~~.~J:~.:~.::~.::.:::.~~::::::.:~~~~ ... :~_~~.: .. ~ ..... ::.::.~:.:.:::: .... : .. :.: ........ :~:~~'~:.:~:~~~~:~~:i·~~::~~~~~~~~~~~~:~lr~~::·~·~:··:?~·~~~~· 
Kolmogorov-Smirnov 5% Critical valueJ 0.218 ] 95% BCA Bootstrap UCL 0.0194 

················ ... ··· .. ···Oata··not .. ·Q·a·m·ma· .. O'istri"!Ju-iecfat··S%···§fgn-ifica-nce .. Level"··· .. ·····, .. ············l ....................................................... ··-····· .. ···· .... · .. ·············SS%··Ch"e·bysh-ev("fv1ea·n; .. ·s·dfTJcCl' .. ······· .. ······cf6243 

-------------------ASsumj;;g-Gam;;;aDiStribUtiOri------~---------T--------------------99%-CtieiiYsh-ev(-Mean-:-Sci)UC1r-O:D39a 

95% Adjusted Gamma UCL1 0.01761 ~ 

Potential UCL to Use ! Use 95% Chebyshev (Mean, Sd) UCL! 0.0243 



General Statistics 

Number of Valid Samples 16 i Number of Unique Sampiesl 14 
...................................................................................... _ .................................................................................................................................... ~ ....... - ....... - .............................................................................................. -............................................ -................................................... _ ................................... _. __ ... 1' ........................................ .. 

......... , .......... , .............................................. __ ... _ .... _ ........................ _ .. _ ........ ___ ~. __ .. _._ ................................................. _ .... ____ ................................... _ ................... .1 .......................... ___ .. ____ ..... _ ........ __ .. ~ ............................................................... _ ...................... " ................................ __ ................................. ..t ............................. _ •••••••••••• 

................................................................................................................................ _ ............................ _ ...................................................... · .... ·T ................ · .......... · ............ ·l· .............................. , ............................................................................................................................................................ _....................... .. ........................................ . 
MinimumI1.5950E-4 Minimum of Log Da -8.743 

..................................................................................................................... _ ................................. _ ............................. _ ............................................................... _ ......... ..1. ....................................................................... _ .................. _ .......... _ ...................... _ ... _ ... _ ................... _._..................................... . .................. -................... .. 
Maximum 8.2600E-4] Maximum of Log Datal -7.099 

.................... -...... ---.................................................................................................... -........ -.. -... -.............................................. Mea'n' .. i .. 1 .. 31"9E=4·! .. · .................................... · .... · ........ -.... -· ................................ · .. · .......... ·-.... · ......... ···· .... · .................. ·-M·e·an .. of"i'o'g"'O'ata .... · .... ·:·8:275 ..... ·-· 

................................................................... -............................................................ -.................... -..... -........................... _........................... ._ ................................. 11 ................................................................. -.............. -.......................................................................................................................... __ ._ .................................... _ ........ . 
Median 1.9550E-4 SD of log Data 0.615 

........................................................... _ ........................................................................... , ....................................................... _ ........ _._ ••••••••• _ ............... _ ............................................................ .-.............. _ •• _ ••••••••• _ ••••• _._" .......................................................................................................... -0 .................................................................................... . 

SD 2.3598E-4 
............................. -................ -......................... -.-....... _ ..... · .. ·····-_·-·· .. ···············c·oeffiCieni·of"'va·ri·atlon .. ··· ...... ········0553··· .. ·· .. ··········-··················· ................................................................................ -...................................... -............. -...................................................................................... . 
..................................................................................................... · .. · .. ·-_ .... ·_ .. · ...... · ...... · ........................ · ...... · .... · .. · .. S·1<9Wl1e5s .... · .... · ...... ·'1":·35'f ...... · .. · .. -.............. -.... ·-...... _ .. -.............. · .. · ............................................................................................... _ ............. -...................................... ~ ........................................... .. 

............................................................ -..... -............................. ·· __ ........ ··shapj·ro"\rvj'i"k·-Test .. staiisticr ........ · .... oj3"" ........ -.......................................... -... -...................... -.................. · .................... Si18pfro'\fJ~k .. Tesi·Statisticl· .. · .... · ...... ···O:·j'1'9"'" 

: .. : .. : ....... :.:::::::: .. :::: .. :.:::::: .. ::::::: .. :~ .. ~.:: .. ~ .... :~:::~:.::::::.::::~:: ..... ~~ .. ~~~~:~:~!.~~ .. ~~:~.:~~~~~~~~::~~:! .. ~:~I:· ...... :·: .. :~:.~~?·: .. I'.·: .. :::.·::.·: ... ·::~::~ .... ~-..... :: .. : ......... : ..... : .... ::.::: .. :: .. : .. :::.::::.: ... : ... :::"::·::"=~~:~~~.i·~~"~!'~:~":~~~i~~i:.~~!:~~ ':.:"::':.:':.:"?:::~~"?':':': 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

..... , .... -......... -.. -.... -............. ..,. ......... -.~ ................................................ --... , ... -..................................... _ .......................... -........................................ -..... _ .................................... " .......... _ .. _ ................. _.-............................................................................................. _ ........ -......... ~ .. ~ ...... .........-.-............................................................... -., .................. . 

........ ·· .. · .. ·· .. · .... ·· .... -.. -·_ .......... ·· .. _ ...... · ........ Assu .. m·ing .. ·No·rnl'af6is-iri"buti"on ...... · ............ · .. · .. · .... · ...... _ .. · .. ·· ........................ ·l ........ ·-· .. · .... -_ .................... · .. · .......... ·_ ...... ·AS·S·um·ii,g··Cog·normai"15'is·trTbutl·on·· .. -.............................. · .... · ........................ .. 

:=:=~=--=~=~-;~~~;.;~r~~~~~!~~~~:==:=~~~:::::::::~=~-=-~~;~~~:;;;:-r~~~~~~~:~i 

=:~~=~~~~==-====~~-;-;~~~~~;~~-F=~==:=~~===~;~~~};;~~~;~;~~ 
................ · .............................. -.. ·-.. · ...... ·-.. · .. · .. · .. ·G~im·ma .. -6is·tri'bution .. ·Tesi ............ · .... · .. · .. · .. ·· .... · .. ·· ........ · ........ · .... · .................... 1"'-..... -...... --.. ---... -..... -..... -......... _ ....................... ·· .. · .. -.... Data .. 6i·stributi·ol1 ....... ··· .... · .... _· ........ · .. -............................................... --..... .. 
................................ -....... -.................................................................... -.-.................................................... _ .................................................. 1" ............................................................... -..................... -................... -.... -.................... _ ..................................... _ ................... _ ...... - ......... - ....... _ ................................................... _ ............ .. 

k star (bias corrected) 2.133 Data do not follow a Discernable Distribution (0.05) ........................ -.... -.............................. -..................... ----............ · .................... -........ ··-...... ·-...... · .... ·_ .... · .. ··fFi·eta .. Sta·r "r'4'6'S4'E=4-' ........................................................ -..... -....... -... --....................................... _ ...... _ ............ _ .... _ ...... -.. -....................................................................... _.-.. -.. . 
...... _ ................................................. __ ................. _._.,. ................. _ ..... _ ............................... -..... ................... --....... -............................................................................................................................................ -..... -.-.......... _ .......... -... ................ _ ......................... -....... _ ...... - ................ , ...................................................................................... _ .. - ........ _ .. . 

nu star 68.25 
· ................ · ...... ·-............ · ............ -.. -................ · ....... ·App·roximate-C-hrS(i'uare .. Va .. j'u·e-Vj-Sj .. · .... · ...... 50~24· .............. -.. -.. --.. ·-.............. -........ -.... · .... -...................... ·Nonpar~i'meiilc .. S·i8ii·s'tics· .. · ..... · .................. ··-.. · .. _ ...... --.................. ·-............ . 

::: ...... ::.::::::::::: ... :: ... ::: .. :: ... : ... ::::.: .. : .. : ... ~:.~.~: .. ~~::.:: .. :: .. :: .. :: ...... : .... ~~!.~~!~~ .. ~~~~~~:~~:~~~~~~~~~~~: :.·~·~·.:·::·:?·::?:~~~li:: ... :: .. :::.::.: ... ~:~~ .. ::·.:~.~~: ... : .. ::.:~~ ....... : .. :::: ... :::.:~:.:.::: .. ~~::: ... : .. :.::::::::"~~:~:.'.:::.::":":.:.::"'::"~:'.~."':~~~::~~~!:"9.~L ·4:~ .. ~:?~~~~:::: 
Adjusted Chi Square Value 48.48 95% Jackknife UC .1661 E-4 

..... -.. -.. -..................... ~ .................... -................................................... -_ .. --........................................................... - ... _ ...... -............................................................................. _.-.--_ ... .-................... " ............................................................................................. -........................................................................ _ .......... _ ...................... _ .......... _ .. 
J 95% Standard Bootstrap UCL 4.0927E-4 

.................................................... -..... _ ...................................... Ande·rson·~·o,a·r'j'i'ng .. Tesi .. StatTsiic ...... · .......... ·2·:34T'f ...... _ .. · ...... ·-· ................ · .... · ...... · .. · .... · .. -.. -...... -.. -.................. ··· .............. -.......... ·-.... 95%··S·o·otstrap·:i'DcL 4~9·207E:4· .. · 
· ............ · ........ · .. · ................................ -...... · ........ · ............ Ande·rson·=oarli'ng··s·% .. ·crfilcal'vai'iJ·e .. · .... · .... · .... ·o·:747·T .. · ............... -............... _ ......................................................................... · ...... 95·O/~ .. Hai·i's .. Bootstrap .. ·U'C'l. ·i91 .. ~f3·E=4 .. · 

~-::=~:~~==~:=~~~~~~~~~i~~~~~~~=~~~~~~B~:=:=~=~~~:=====:=~i~r~~~~~~1~;;~~ 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 5.7034E-4 

95% Adjusted Gamma UCL 4.4092E-4 I . 

:~=:~~::~-===~=:~::~~~:~==~~:~--=~==-.=~=t:~-=--.--~--t-~=-.-.-~=~:=~::--::~~:===--==:~-.~~~-=~:=-.=~=:~==::~::: ................ _ .......... __ ............................ _ ............................ ~~~.=.~~~.~.~ .... ~.~= .. ~~ .. ~~.: ...... _ ..... _ ........................................................................... 1... .. _ .... _ ........ _._ .. _ ..... _ ................ _ ...................... ~.~: ... =.~.~~ ... ~ .. ~:.~~_~.~.:~5.~:.~~~_~.~~.~.~.=J.~:..??_:.~.:.=~ .. .. 

General Statistics 



......................................... __ .. _ .. _ ..... ·_·_·········_················_···_·····R·aw·s .. ia .. iis·iIcs .. ·········_-_····_················_······_····_······· __ ····································r····_··············_···············_··_····_-_····_··_ .. ····_··--·Io·g=ira·n·sfo·ml"ecfs"tati·sti·cs··· .. ······_·_·_·_-_····· .. __ .. __ .. _.-.......................... . 

....................... _ .. _ ......................................... _ ........................... -....... _ ...... _._ .......... _ ................................. _ .........................•........................ -.. ~ ........................ -.-............ ~ ............................................ _ .. -... _ .......................... _ .........•.................. _ ......................... - ....................... _ ... __ .. __ ..................... _ .................. ,_ ......................................... . ........................................... _ ..................... _ ....................................................................... _ ............ -...... -..... -................ ~.i·~·~·~~·~lL __ .. _ .. -... ?-:.??-?~J. ........ -.. -.... __ ........ _ .................................................................... -..... _ ..... _ .................. ~.~.~-~.~ .. ~~ .. ~~ .. :~.~.-.~.~~~ .. l .......... =~.:.~.:.~ .... -... . 
Maximum 0.0319! Maximum of Log Data I -3.445 

............................................................... -........ _.-.-..... --.-............... -.......................................................... _ ................ -... _ ...... _ .. -... - ....... -. ·-············ .. ·····_··················l·············· ..................................................... - .............. -................................................................................................ ········································1············ ........ _ .......... -........ . 
Mean 0.01 Mean of log Data -4.686 

.......................................................... -.-... - .. -.................. -........... -.... -...... --.......... ···················· .. ············ .. ····---··--Median·~·· .. ·······-·····6·:668·1 ........................................ _ ......... _ .. _ ............................................................ ··········_·· .. ·········_·· .. · .. ··s .. o···of"Tog··Oata .. ··················6-:3·55····· 

.. -....................... _ ..... _ ..................... -....................................................................................................... _ ......... -.-..... · .. · .. ··················siS· ········ .. ···· .. ··6:·66·59 ........................... -............................................................ -.. -........... _._ .............. -............................................... _ ......... ··_·····_···················· .. ···r·············· .. · .. -.................. . 

....................... _ ......................... _ .. _ ..... __ .. __ .................................................... _ ....... _ ....................... _.-....... _-_ ... _ ... --....................................................... -.... _ ............................................................................................. _ ...................................................................................................................................... 11 .................... _ ............... - .•. 

Coefficient of Variation 0.593 

................................................................................. _ ........................................................................................................ · .... ···_·· .. ···· .. -· .. ······R·eieva·nt··Uc-C·sia .. ilstic·s··· .............................. -................... _ .............................................................................................. -................................................................... . 

.......................................................... ········ .... ·········· .... ··Normiii""Dls·tri"i)·uti·o·n···Test ........ _ ..................................................................................................................................... -···· .. ···········To~in·ormarbTstri·t;"lJtion·· .. Test· .. ··· ..... -................................................................. . 

........................................................ ·· .... _-_··_············· .... ··-······ .... ·· .. ····-····s"hapi·ro\iviTk·Test-siatisiicr·············ci·4·33···· ..... -.......... _ ...................................... -............................................................ ···S"hapi·ro\;y~k·Tesi·Siati"sti"c 0.579 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0136 
........................................................ ··_ .. ········· .. ··· .. ··· .. ···· .. · .. ··_-_·_ .... -····_····_ .... ·95·O/~ .. AdJuSted:cLT"··uc"Lr·· .. · .. ········6:·61·4 .. ·· .. -............................................................. ············· .. ·······ifi"5·%··C"hebys"hev··'{M\iu·E)Tic"C ········-.. ···ii·61·53 

............................................................. -·· .. ···· .. · .... ·· .. ···Garrll"·a .. ·6istrib-ution· .. Tesi-.. ······· ........ -.. _--...... -.... _ ....................................... -...... _ ....................................... _ ...... _··_···· .. ··· .. _ .. ···········-6aia·-blstrihuticJ"n··-····· .......... _ .................. _ ............. -........................................ . 

............................................................ _ .. _ ............. _ ............ -............. _ .............. · .. ········j(··sta-r:·(·t;·ias··corrected"j"···· .. · .. · .. ·····5·: 658-.. ·· .. ········· .. ·········· .. ····0·ata· .. do···n·ot .. fo·JJow"a"o'iscerna"bi'e;-6i's"iri"i)utlo'n"C'c)":"cisj"""'"'' ...................... . 

........................................ __ ................................ __ ................................ _ ........ _ .............................................................................. _ ..................... _.' •• __ ............ _ .... _........ • .............................................................. M ....................................................... _ ••••• _._ •• _ ......... _ ............................ ..-.. ........ _ ........................ _ •• _ ••••••••••••••••• _ ••••• ~ .................... _ 

Theta Star 0.0019 

nu star 161.9 

Approximate Chi Square Value (.05) 133.4 Nonparametric Statistics 

::~:::: .... :.~:::~ .. : ... :.: .. ~.~:.~-.:-.:.:::::.::~:~~.:::~~:=~~:~.:~.~-.::~:::~-.:~~!.~~~~:~~~~~~~~~:~:~.~~~~~~:~~~. ~~=.:=~?~~-'~ :.::.:: .... ::.: .... :.: .. :.:~ .. ::.::.:.:: .. : .. :~.:~:.:~~:.~~ .. :~~:: ....... :.:.::: .......... ~ ..... : ... :: .. :-.~.:::~~~::::::~.:::::: .. :~~:::· .... ~~ .. ~::·~~!:·:~~EI~~· .. :·::· .. :::~·:·?:~:~~ 
Adjusted Chi Square Value 130.5 95% Jackknife UCL 0.0126 

.......... ~ ... --..................................................... --_._ ................................................................................... _ .... _ ................ -.......... _ .. - ..................................... _._ ..... _ .... - .. _ ............................................... _ .................................... __ ....... - ................................. _ ........................................ -..... -............. ~ .......... ................. --..................... -. 

95% Standard Bootstrap UCL! 0.0123 
....................................................... ·····-··········· .. ···· .. ·· .. ··············A .. nderson·~-6ari"ing"Test'Staiisiic ·················2·:·:i93····r················ .. · .. ····-....... _ .................................................... ·································· .. ··95%· .. Sootstrap:t .. "UC"C ·············-'O·:C)"208 

... : .. ::.~.~: ... ::.::.:~::.~~::.: ... : ... :-.::.~~:-..: ..... :~ .. ::: .. · .. :::·::~~ .. ~~~~~~=~:~~!~~~~~~~~~~~~~ .. ~·~ .. ~:~~~~:r·:::·::·:···· .. ··?~:?~:~:··l .... :~-.-.·::··::::: .. ·::::::· .. : .. · .. ~ ... ~~ ........ :::.:.::: .. :.:.: .... :: ... ::.:-. .... :: ... ::.:.:-..:.:: ... : .. ~::.: ... ~:~ .. ~ .. -.~-.~!.~~~::~~~~~~~~~~~~:~~ -.. ~~~?~~~.: ... : 
Kolmogorov-Smirnov Test Statistic, 0.307 95% Percentile Bootstrap UCL 0.0128 

.................................. -........................ ·······-··kolmo·gorov:s·mlrn·ov .. ·5·%·-criticafvaiu·el"····-····_·0:2·16 .... r····· .. ······· .. ···· .... ················ ......... _ ..... -... -..................................... · .. ··············95·O/~ .. BcA···Bootsira·p···UCL ······ .. ·······6:6 .. 1·46· 

.. : .. ·::.:-.:·:::.::.: .. :.:.·~~~::·~.~E~~~~~~~~~~~ .. ~~~~:~~~::~:~:.~:~~~i~~~·~~~ .. ~l~~-~~·: .... ·::·~::·:: .. ·:···::::I::::::: .... :: ... :.::: ... :::::::.:::~::-. .. ::=~: ... : ....... :.: .. :: .. ·::·: ... :·::·:~: .. ·~~~~:~~~~~~~~~~~~~:~·~.::~:~~:~ .. ~~1 .... ::::.::: .... ::~.:.?:~:~~ 
I 97.5% Chebyshev(Mean, Sd) UCL 0.0193 

95% Approximate Gamma UCL 0.0122 ] 

~~~~~:::~:~-.=~:::=~::~~~=~~~~~~~!~~~~~~~~~CL --:-~-~:~~ -----~::-~~-:--==~~==~~~=~~~~~~~=:==~=~==~~~==::r=::=~:=-

! or 95% Modified-t UCLl 0.0129 
....................................................................................................... _ ................................................................................................ _._ .... _ .... _ ...................... _ ............... ..1. ... _ ........... _ .......................................................................................... _ .................................................... _._ .. _ ............................... _ ............... _ .................................... . 

General Statistics 
.......................................................... - ................................................. _ ........................................................... ··· .. ······_··························-1--· .. ···_······· .................... , .............................................. - ............ -........................................................... - ......... - ........................................................................... , ....................................... . 

Number of Valid Samples! 16 j Number of Unique Samplesl 16 
............................. -........... _ ................... _ ...................................................................... _ ................................ _ ......... _ .............. _ ................ , ............................................ 1. ... _ ................................................................ _ ....... _ ............. _ ............................................ _ ....................................................................... L .... _ ................ _ .... _ . 

...... -.... -....... -.... -............ ~ .......... --.... - ........ -................................. , .. _ ... _ ... - .................................... _ ... _-_ .... _ .......... -................... _ ............... _ ..................... - ..... - .......... _ .............. _ .............. _ ............................. _ ..... __ .. - .......................... _ ....................... -..... -.-.. -....................... _ ...... __ ......................................... -.. .......... - ....... _ ...... _ ..... . 

Raw Statistics i Log-transformed Statistics 
..................... - ............... -............. -............................................................................... _ ......... _._ ........•.................. -.................................... . ....................... ~ .... J.-............................. . ................................. _ ...... _ .............................................. _ ............................................................................. ·········T·······_ .. · .. ··· .. ·-···_·····_···· 

Minimum 1 0.00991 Minimum of Log Data i -4.615 



I~~~~"LU u; u::;~~~uF~:~~:,,~:,(~';:;'.H.i~.@:Zui;;;:~·:t·?_liL ::·'::Ili··mf~~fi.~' I, -- __ - "~ 
Maximum I 0.405! Maximum of Data! -0.904 

............ "-" ..... ,-... " .. -""" ..... " .... -,,-..... --.'' ................................ "".-.... " ............... - .... - .. _,-.... " ... -."-""" ... -.··"-·········,, .. ·-...... "· .. · .. l-.. -··-··--··· .. --··· .. ·,,·· .. ·-~-........ """ ... "".-"."" ... "".-.... -.... " ... " .. -... """.-""" ..... -.. -.. "-.".--."."" ... " ... "'-"."-"." .. -.. " ...... ",, ............... --.-............. " ........ -" ...... -... "1" ... " ...... -............ - ... -..... -
Mean i 0.0722]' Mean of log Data! -3.552 

........................ -.................... " ..... """.-"-".".,,,," ......... -... -.. " ..... "."-........ " ... "" .... -"""""."""."."""""" .. "." .. ,, ...... """ .... """".""." .. -""-".{.-"" .. -"""." .. " .. -"-,,.-,, .. ------"-""." ... "-----.. -.. "-.".-,,--,,----..... -,, .... ,,.,, ... "-.-.. -" ... "." ....... "" ..... "." ..... " ......... "".,,-""---".,, ... -·"·-·--",,··,,··,,,,· .. ····· .. ···t .. ··-··---,,·--·,,···,,·--··· .. . 

................. """ ...... " .......... ,, ... ""." ... ". . . Median I 0.0126j SD of log Data 1 1.335 

Coefficient of Variation I 1.532 I ! ... " ..... """." ... "" ...... "."" ...... """"" .... ,, .................... -..... "." .. "" ...... "."--" ..... " ......... " .. " .. _ ... "--"."" .. "",, .. ,, .. " ...... """ ....... " .. " .... " .............. + .. "._ .............. "" .... " .. "." ... -/""""._"""" ...... " .. ""._-" .. _"."" .... "."".".".""" .. _ ... ""."""" ... " ....... "". __ ... "." ...... " ........... "" .. " ... "."." .... " .... ".".""""._ ........... " .. "" .... "' .. "+" .. ,, ... _ .... " ...... __ .. _" ... . 
Skewness! 2.205 I ! .. "" ... "u"" .. "" ... "" .. " ... u"._"""" ....... _ .... "" .... " .... " ....... "" .. "" .... "" __ .""." ... "".""""" ... _ .. __ u ... ". ___ ._ .... -.... -........... ,, .... ,," ... """ ... .1." __ "" .. _ .. ,, .. ,,"",, .... ,,""_ ... _" ...... ""."""" .. "." ....... " ......... "_ .. ",, ........ u ......... _ ..... ___ ..... _ ... " .... " .......... " ........ " .. " ..... _ ...... " .. "" .. """ .. u"."""._ ............. """ .... " .. ""."" .. 1" •• """ .. " ... ,,"""_ ............. . 

........................ -.................................. " ...... -.............................................................................. " ............................................................. ··Reieva·ntTTCCStati'sifcs .... · .... · ...................................................... --.-....... -.... -............ --....... " ... -' ..... " ................ " ..................................................................... -.... . 

................................................. " ....... -.... -........ --................................ -....................... " ................................ -.. -... -......................... · ............. ·" ........ · ...... · ...... · .... · .... -...... ·-1 .. -...... -.. " ........ " .. " ............ -.. --....................................... -......................... -.-............. , .. " ...... ".-." ...................... -.-................................................ " ......... " ........................ .. 
Normal Distribution Test Lognormal Distribution Test 

...... " .................................... " ..... " .................. " ............. -...... -.................... -.............................................................................. ·"-.............. · .... l· ........ -.............. ·,,· ............ T ...................... ,, ............ " .......... -........... " .............. " ............. " ................................. " ........ - .......... " ................................................................ " ...................... - ........ -....... .. 

Shapiro Wilk Test Statistic 0.644 I Shapiro Wilk Test Statistic 0.769 
.................... - .. -............................ " ..... " ..................... -... " .... " ...... ".-.............. -.... - ...... - .............. " .. " .............................................. "·,, .... · .. 1"'-...... · ................ · ...... · ........ 1· ...... ·"· .. · .... · ............. - ....................................................................... -.......... - ..... --.. -...... -.. -.. -................. -..................... " .. -................... . .... -." ...... -.-............ .. 

Shapiro Wilk Critical Valuel 0.887 I Shapiro Wilk Critical Value 0.887 
............ · .... · ............ ·-........ ·,,· ...... "Oata .. ·n·ot .. ·N·o·ml'rii-at5% .. sfg·rl'ifi·can·ce'Tevej"'-.. ·-·" ...... · ................ ·" .... · .... -.. t .. -.. -.... · .. " ........ --· ...... ··Oata-.. not"Logno·rmaj""a·i· .. S·%" .. s'iiinTficance"Level ....... -............ " .. " ........ . 

~~~:====:=:=:=::~~~~~i~~;:~~i~~;;:u:!==:.~:~=~=~~:::~==;~;i~~i~~i~~~~_~~:-=:::;;;-
............................................................ " ................. _ .. _ ......................... __ ............. _ .... " ........................ , ........................ , ... " ......... _ ........... _ ....... 1 .................... _ ... __ ......... __ ..... " ................. , .............................. _ ................................ " ..................... _ ...... _ ........................ ___ ... " ....... " ........................... " .. " .......................... _,," ................... . 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.169 
................... -.... " .......... " ... " ............... -............................................... -............ " ............ " ... " ...... " ..... " ....... -." ............. , ...... •· ........ "·-· .. ·T ........ ·-.. · .. - .. ·-.... -.... -................. " ............. _ ............................ --.. "-...... " .... ".-.... ,, ...... " .............................. - ....... '--.-....... -...... " .......... -....................... -." ......................... -................. . 

95% Adjusted-ClT UCl! 0.134 97.5% Chebyshev (MVUE) UCL 0.215 
" ...... " ............................................ --......... -.............. -..... -.......... ·-·-.. · .. · .. -·-............ ·"9·s·O/~ .. Mo(j'ifie"d=i .. Lj'cLl .......... --0":1'23'''' -""." .......... " ... -.... " ........... " .............................................. " ........ 99% .. ·ch'eiiyshev"·(MVUE)ij"CL .... · ........ · .... 6~·304 .. .. 
.............................. __ .... " ............. _ ................... _" .... " ..... "." ....... _ ...... _ .. " ....... _ ............ _ .. _ ••• _ .................. " .......... " .............. "" .............. " .. 1. .... _ .. " .............. "_ .. ,, ......... _ .. _ .... __ ............................. _ ...................................... __ ... _ ................. " ........... _._ .......... _ .......... " ............. _ ......................... " ..................................... " .... _ ... _ .. . 

.... " .. · .... _ .. " .... -.... ""· ...... " ............ ·· ...... · .. ·,, .. · .. ·· .... ·Gam·maDlstri'tiuti"on .. Test"· .. ·""" .... " .. · ........ · .... " .. "· .. -.. -.. · .. ·" .. ·,,,, .. ,,-· ..... " ... ""--·""" .. · .. -··-,··""··""·-·-""-.. ,,·-"-"",, .. ,, .... ·,, .. """""Drii'ia""[)'lstiibuiion .. · .. -.... ·" .... """ .. " ........ · .... ,,,,· .. -·· .... ,,· .. ·-.... "-.. " ... --.. -,, .. .. 
""" ... "."".""""""""""""-" ...... -........ -.. """ .......... " ......... ,, ...... ··"·"·-.. ",, .. ,, .. ··· .... ""kstar-·(bTasu·coirecte·,ij·''' .. -.... ·-·-·0':'S·7j··--""""'''·''''''''··'''''''·iS'a·ta''do-noi'follow''a''·6i'sc·erna-ble"6is·tiibuti'o"fl .. ·(ojj·sf·-.... "-.. · .. ·--" .... ·" .. 
... "" .............. _"_ ... _ ............. """. ___ ...... """ ... _",,,,,, __ .. ___ .. """'-"""""-"-"'''''''-'''''''.'''''''-''''''''''''''''''Th'eta''S.tar "."'.'''''''''6:'1'25'- "., ... "" ... ""." .. "._" .. ""_uu.".".u._" .. "u"""." ... _ .. u .. "",, ...... """""" .. " .... """""_ .... ".""_ ... _".". __ ._"""".""."""" ... ,,,,,,,, .. ""._""" .. """ .. " ... _""" .. " ........ u .... . 
........................ _ ••• _ ........................... ~ ... u ••• ................. __ .......................... _ ••••••••• ,._ •• - ................ ".,. ................. _ ............................ -.-............ - •• - ................................. - ....................................... " ... y ...... , ....................................................................................... _ ...... _ .... - ........................................................................ _ ••••••••••••••••••••• -."' .................... . 

nu star 18.48 

Adjusted level of Significance 0.03351 95% Cl T UCl 0.118 

~:==~::==:==:=::==::=~~~~~~~~~~~y~!~~ =-~~=Il.:::::·:·~:.::~ .. ~:~~~: .. ~ .. ~ .. :~ .. ~~: ... :: .... :.:: ... : ... : .... :: .... :.:: ..... : .. ::~=: .. ~: .. ~::: ...... ~:: .... :, .. ~~-~~~~~~~:~~~~.:~~~~~ :: .... ::::.:::: ... ~_:,,~~2~ .. 
95% Standard Bootstrap UCl 0.117 

--------"." ..... " .. -.. -...... -........... " .... -....... -.................. " ............ "-Ande·rs"on':D'ariTng-T"est·Staiisiic ·" ...... · .. --.... {828"1·-.... ------.. ,,·,,",,· ...... ·,,· .. -.. -· ...... · .... · .... · .... -.... ·-· ............ ---...... · .... " .. · .... -.. · .... ·· .... · .. ·S·S%·"So·otstrap:tTici"· ................ 6373 .. · .. 
.... · .. · .............. ··· ........ ·-· .............. ·-.. -.. · .......... -...... · .. ·-j\nderso·n:·bariirlg· .. 5O/~ .. ciiticafvaiLj'e ·-...... -· .. -6:·7'82 ..... -...... -... ".-...... " .. " ....... --........ ---.............. -................... --.... · .......... · ...... ·-·s·S% .. ·H"aiiis·Bootstra·pTi'c '"'-0':1'4'1''''' 
.. · .......... ·· .. ·· ...... · .... --.. " ...... · ........ -· .... ·" .. · .. · .... --.... ·" ...... Ko'fmo·g .. o·rov·~s·mTr·nov .. 'Tesis·tati·stic .. · .......... ·6:"3's2· .. T ...... · .. · .... · .. · .... · ...... -.. · .. · .............. " .... ·" ...... ·'-.... · .. · .. · ................ · .... s5% .. ·P·ercent"e .. Bootstra·p-·Lici .. ·--...... -0·:'1"2 .. · .. · .. 
· .......... · .... · .. -.. ·" .... ·-.... ·-.. " .. · .......... --.. -.. " .. -Kolmoi)"o·rov=sm'lrn·ov·"s'% .. ·crit'icalvaiu'er .. · .... · ........ 6:22S-T ........ ··· ...... -.......... -............. " ...................... " ......... " ...... " .......... " ... -........ · ...... s·5"%-scA· .. i:iootstrapTicL" .... ·-.. -...... tJ':1·34 .. · .. 
·-.... · ...... · .... · .. · .... Data"·n·ot .. ·Gam·ma .. 6Tstrl·bute<f"at"'S·%·STgn'ificance .. levej"---.... " ...... -........ r· .... -.... · ...... · .. · .. , .... · .. · ...... -........ · ............ -.. · ...................... -95%·'Cheby·s .. hev(Mean: .. Sdj'"LicL .. ·_· .... ·-.. -6-:-:1's3 .. · .. 
.... -.............. -..... " ................................ -....... " ................... " ................ -...... -.. --.. -.......... --.-.-... -.... ", ...................................... · ...... · .... r .. ·-· .. -... -.. -...... ·--...... ·

T
·-................ · ........ --........ · .. ·_ ............... -...... _ ........... -................. , .................. _ .......... -........ ".-.~ •• - ..... - .... " .... " ........................ - .............. _ ... __ ....... " ... 

, 97.5% Chebyshev(Mean, Sd) UCl 0.245 

~~~:~:-:~~~~~~~:;i;;~~~~:£~;T::~~:~~:~~~~-~:~~;~~~~~):~~~~~~ 
...................... _ .... "" ....................... "" ...... " .. _._ ..................... " ....... " ....................................... " ...... , ....... " ................... _ .......... _ .. _ .............. ..1. ............................. .. 

Potential UCL to Use 

General Statistics .......... " ........... " .. " ......... " ........................ --.-......................... "."." .................... -........ " ....... -" ........ -...... " ..................... -.................. , ................... " ........ -........... , ......................... --..... " ... "." .. -.... -.-..... -... -..... " ............ " ... -.. -.. "." ......... -... -.. -.............. " .... " .... -.-............... -........... " .............. --... r-.... ·-·-.. ··_ .. · .. · .. ·" .. ... 
. Number of Valid Samples I 16 I Number of Unique Samples 16 

............................ " .. , ... " ........................... _ ....... _ ..... " .. _ ..................... _ ..................................................... " ................. " ........... " ...................... 1.. .............. _ .... " .................. " ....... _ .. _ .............. _ ................................................................................................ __ ................................ " ..................... _ ....... " .. " ....... _ ...... _1... ............................ " ..... _. 

1 
.. :::·:::·:::·:::: .. :·::~ .. ::::·:::::~· 

Minimum I 6750 i Minimum of log Data i 8.817 
.. --.............. -................. " .. " ...................... -................... -.. " ............ " ..... - ........................... -........................................... ---.... -; .......... ·--:1 .. " .. -··-.... " .... ,,· .. · ...... --···1 ...... · .. -·-.. · ...... · .. -.. -.... --........................... -......... -.............. -... -.. " .................. -.............. -.. -...... --:-... -" .. -.... " .. -----....... ---........... -.. --+-.... -....... -....... --............. .. 

Maximum! 28200 I MaXimum of log Data I 10.25 ................................. ---...................... -................. -, .. --.. " ................... -............ -.. --.. --.. --........... __ .. __ .. _ ... " ................. _ ... _ .. _-.. ---... + ..... --.... " ..... -.... " ..... -.... 1.-.. ,,-.-.. -.... -...... -.. -.. --.... _ .. __ ........... _ ... "_ ....... ,, .... ,,_ .. _ .... _ .... _ .................. _ ...... _ ...... _ .. __ ._ .. _ .... " .................. _ ... _ .... " .... __ ......... _ .. _J. .... _ .... _ ... _ .... --............ .. 
Mean i 13352 I Mean of log Data I 9.427 .............. " ...... -................................ -......................................... -.... " ..... --... " ................... -... -......................... " .............. -....... -... " ... -.... -.. 1-.-...... "." ......... --" ...... ~ ................................ " ........... --.................. -.............. -............ -............... -.. ,,-.--...... -----........ __ .. _._ ... _._ .... _ ... " .. _." ................... " .......... J_ ........... ____ ...... - .. - ........ . 

Median 13200 ! SD of log Data I 0.389 

Coefficient of Variation I 0.415 1 ! 



Relevant UCL Statistics 

Shapiro Wilk Test Statistic I 0.873! Shapiro Wilk Test Statisti 0.944 
........................ _ .................................... ·················· ...... ·· .. ··· .. ··············-.. · .. ···Shapiro"·wilk'··cri·t·icar\iaflj"er··············O'j~·87···r"· ........ _ ............................................. ···········,,·····················_"_······· .. ·,,·····Sh·a'plro"wi"ii<'''Cri"t"i'cafvai'u 0.887 

.............. · .......... · .......................... ·Data· .. n·ot .. N·ormaT'at"·5"% .. ·S-ign·ifi·cance .. Levef ........................ · ...... · .......... " .... ·r .............................. · .... "bata .. ·appea·r:T~o·gnorma'j' .. ai·5%· .. Sign·ifi'canceIevef .. -.......... · ...... · .... -........ . 

=:::=:~=::::==::::===-~~:=~::::~=~~3~~~:~~~;;~ :;ii~~:~=::::~~~~~~~~"~~~~=~i~~~~~~~~i!0~~~~.~~~~~~=~= 

·" .. · ........ · .............. · ...... · ................ _ .... " .. · .................... App·roximate'C'iifSq'uare'-Va"iu's'[,(5) .... · .... 1 .. S·3:-!f ............ r .. · .... ·" .................. " .. · ........ ·" ...... · ........ " .. " .. " .............. ·Nonparam .. etric-Stati·stlc·s ........ · .... · .............. ·· ................ " .............. _ .................... .. 

=~~~~~~~:::~::~~f!!~~!~!t=~~~~~~~:-~~~=~-~~~~~~~~~~~~f~~~ili~ 
.... _· ............ · .. · .... ·_ .. · .......... · .......... · .. · ...... · .. · .......... " .. "And'erson·:'6arTin~i5% .. ·c .. riticai\i'alue .......... · .. · .. ·0·:·74 .. ·_· .... "." ........ _" .......... __ ..... "" ............... " ....... " .................. " .... " .... "" ...... · .... · .. · .. 9·S%" .. H-ai'Fs·s"ootstrap· .. Ci'C'L .. · .. 1 .. S44(f· ......... .. 
.... · .... · ...... · ........ · ............ · .. · .. · .... ,,· ........ · .. · ........ · .. ··· ........ · .. Koi'mogo·rov=s·mir·nov"Ts"st"Sta"ti'stlc .... ·_ ........ '0·:"1"98 ...... ·_· .... _ .... ·· .. · .. _ ........ · ........ · .. · ...... · .... _ .... · .. -.... · ........ · .... · .............. 95O/~·Perce·nii'j'e···So·otsira·p .. 'UCL 1567·3· .............. .. 

.... · .............. _ .... ···-.... · .... · ........ ·· .............. · .. ·Koim .. o·gorov=Sm·irn·ov·S"%·Critic·aT'\i'alu·e .... ·_ ............ 0':·21Ei"" ..... _ ....... __ .......................... --.................. -................................. · __ ·" .. _ .. · .. ·95%··BCA .. S"ootstr:ap·UCL· .... 1·626·8· ...... · .. ··_· 
·"-·""·"""Data"·appe·a"r:"Gam-ma-6is'tiib'u·ted"·at·S·%·"s'i'g'nffica'n'ce T:eveT" · .. · .. · .. · .. " .. _· ...... · .. · .. · .......... · ........ · ........ · .... · ...... · .. · ........ --·95% .. ·Che't>ys·hev('rvi'ea·;;·;·"sdy'lJ'C"C .. · .. 1 .. 9-:3'g·S .... ·_ ........ 

~~-:~=::::~=:::=;~~~~~;~;;~~;;~~;=:::T=::::=~ ~~:=:==:::::~:====:~~~~~t~~~~~:~ ~~~1r=~ 

1··::·~::~~:~~::::~· .. :::·:::·~~~~ .. 95% Adjusted Gamma U 6325 i 

:-::==~~=:~==~~~~~i£~~~=~=~=:=::=l======~=~~~~;i~E~~~~~~~i;Ji~~== 

........... " ... _,,_._ ......................... _ ....................................... ,,_ ............. _ ................................ _"._ ........................................... · ........ ·· ...... · .... · .. -.. · .. Gener~ij"'Staiis·tics· ............ · .. · .................................... _ ...... _ ............................................ -................................................................................................... _ ...... " ....... . 

........................................ _ ...................... _ .......................................................... " .. " ........................ " .......................................... · .......... · .. ·-............ · .... · .. · ...... · ...... ·· ........ · ...... 1 .... · .... · ........ · ........................................................................ _ ........................ -...................... " ....... _ ......... _-............................... _ ............................................................. .. 
Raw Statistics Log-transformed Statistics 

........... " ..................................................................... -....................... "._ ................ " .............. _ .................................. _-... " ............................. 1 ........... --........................ 
1 
...................... '' ........... -..................................................................... " ............................................................. _."." ............................... " ....... , ................................ _ .... _. 

Minimum 1.2400E.,4 Minimum of Log Datal -8.995 
...................................................................... - ......................................... " .. -.......................................... _._ ... _ ....................... " ....................... - ................ " .................... j. ....... _ ............................. " ......................... _-.................... _ ......................................... _ .. " ........... " ....................................................................................... _" ........... " .. .. 

Maximum! 0.00701 Maximum of Log Data -4.956 
.......................... _ ........................................................ " ............................................ " ........ _ ................................................. ·· ............ " .... · .. "1 .... · .. ·· .. · .. ·,,···_· ...... _ .. · .. · ....... -.......................................... _ .......................... "."."."." ............................. _ ......................................... _ ..... " .... "." ............ - ....... _ ........ , ............................ " ............ . 

Mean 0.0010 Mean of log Datal -7.845 
....................... " ............................ _ ............................................ _ ........................ " .. : ............................................................ " .................................................................... " ................................. " ............ " ........ -.............................................. _ ............. -·_ ................ · .. ·" ........ · ......... · ............ · .......... · .... · ... · .... ·" .......... ·1 .. -.................... _ ....... -.... . 

.. Median 2.4000E-4 I SD of log Data! 1.198 

I' :~: .. :.~~ .. : .... : ... :.~ .. ::: .. ::: .. :~: 
Coefficient of Variation 1.926 I 

"." .... _ .............. _ .............................. " ................................. -.. " ............... _ ........ " ..... """ ........ _ ............................................... " ........ · .. · .... •· ...... ..,_ ........ · ........ ·_ .. · ........ · .. · ...... i" ............ ·· .. · .... ·" ...................... _ .... " ..................... " ... -... _ .................................................................................................................................. + ......................................... . 
Skewness I 2.71 I I 

•••••••• ~ •••••••••••• ---•••••••••••••••••••••••• ~ •••••••••• -_ ............ _-_ •• __ .................. - ............ - ••••••• _ .............. _ ............................... - •••••••••••••••• _ ••• _ ••••••• - ............ _ ••••• _-_ ••• _ •• _ ••• - ••• , •••••••••••••••••••••••••••• _ •••• __ •• _--_ •••••• _ •••••• _ •• __ •••••••••••••••••• y .............................................. - ••• - ••••• - •••••• _._._ ........ _ ................ _ .. -_ .... _._ .............. , •••••••••••••••• _ ......................... . 

Relevant UCL Statistics 
.......................................... _ ............................ - ......................... _ ...... " .... _ .. - .. " ........... " .. "" .... " ......................................................... ,,_ ................................................ '1' ....... _ ....... _ ...................................... " ........................................ _ ......... " ........ _ ........................................ - ................ " ........... _.,,_ ........................................................ . 

Normal Distribution Test ! Lognormal Distribution Test 
....................... _._ ........................................ " .................................... · .......... s·h'api'ro"\Niik .. Te·st .. Statisti·cr .............. ·0':·~j'93 .... ·\ ............ · .. · .. · .......................... · .......... · .... · ........................ ·_· .. · .. · .. · .......... · ........ · .. S·ha·plro .. wi"ik'Tes'i'Stati'sticl" ............ 6~·8·64 .. -



\;j;';jl::~. "';ij;Sl;;~;~~1~i~1£;I~~~i~~'~"f~~I~E'%~:~!;'I:~i,;\,Wl~( ,.lit~~~~1~hl:ir;'\lVi;"k~~~~~'\/~'~el 
....................................................... __ ............ _..... . ............. _ ............. _ ............ _ ... _ ............ _ ....................... _ ... _ ................. 1 ............ _ ..... _ .................... ~_.. I ........ _ ... __ ._ ................ . 

Data not Normal at 5% Significance Level ···-"j)·ata-·ii-oi·Lo~i"no·iTIl"afiii··5·%···s·i~i"n·ifica·nce·'Lever" 

0.887 

i 

............................................ -....... -.··-··-·-·········ASSlJ"m·inii·N·o·riTl"aj···"j)"istri"f'lJ"tion····················-_······-·······················-····-·····l·········-·-·-············ ···-·············-··········-··As·sumfng··LoiinormaT6isir·ibuiio·ii-··-· .. ···-································ ..................... . 

:.~::.:::~ .. :::::.: ... ::: ... ::: ....... ::.:.: .. :.~~:.::.~:: .. : .. ::: ... :.:.:.~::.~~~~.~.~.~?:~~~~:~.~~-~~:~:~:·:!~~·~~:~:·:~::··:~:··::::::~:~~:::::·l·:·:::·::·::::.~::::::~:.::.:.: .. :.-~ ... :lrl .. :::~::~:~.:::::::·~:~~.~:~::.:::~:~~.~::~.::.:.:.: .. :.:::.::.:.:::.::.:.::.:.~~~~~~ .. ~'.~~~!~~~~~~:.::: ..... : .... ::~::.::.:.~.~.: ...... ~~ ...... :::.~~.~.:~:: .. ~.::.:.~:.:.~: .. ~::: ..... . 
k star (bias corrected) 0.566 Data do not follow a Discernable Distribution (0.05) 

:::~:=====::_=====~=====~==~~==~~~~T~:~~1~l~~~~~===-=:===~::~~==~~=~~~~~=~==::~~~~==~~=~~~-=-= Approximate Chi Square Value (.05) 9.479 I Nonparametric Statistics 

............................ -................................. _ .. -................. _ ........................ ·Adl'Ljstsd .. ·C·h'i' .. S'q·ua·rs-Valus ........ ·--··-.. ~i·ii -...................................................................................................... · .... -.. -........ -............ ·9s-%· .. :Tackk·i1i·fs .. UCC ...... · ...... -·O·:·0'0"1"8 

95% Standard Bootstrap UCL 0.0018 

.................................. _-_ .............. _ ...................... _-_ .... _ .. _ ...... _ ............................. _ .................. _ ............................................ -........ _ ......... _ ................ _ .. _._ ............... +._ ....................... _ .. _._._ ............................. _ ..... _ ....................... _ ............. _ .. -.......................... _ ........ --_ ... _ ..... _ ...... _ .......... _ ........................ -_ ....... _ ... _ ..... __ ._ .. _-

--------.----·----.-~;~~~~~;~;;~~~l:~~i~~~ --~:~·:~+----------··-·--·-·----·-95%9:~;;~;~~~~.~~~---.~~~~~ 
.................................... -.................... --.. -.... -...... -.. -................. -.. -..................... -................ -...... -_ .. -........................................................ -.... -................ -.-.. _ .... -'1' ..................... -.... -....................................... _ ........... -.. -.-.... -........... -............................................. -..... -•. _-........ -........................ -....................................... -..... -.... .. 

Kolmogorov-Smirnov 5% Critical Value 0.225 ! 95% BCA Bootstrap UCL 0.0022 
· .... --.................... Oata .. ·ij·ot .. ·Ga·m·m·a·5lstriEuted .. ·at .. ·S% .. -Sign'ifica·n·ce"Levef-· ...... · .. ·· .. ·-.. _ .................... ·· .. · .. ·-_ ...................... · ............ _ .. -.... ·_ ...... ·_ .. 95% ... C'hebysh·sv·(M·s·an·; .. sdf"LiC'[ ·-.. ·· .... ·-.. oXf6if 

:~~=~~·::::=~·:~;~~~~~~~~~;~i;~~;~~-=--~=r-==:~===: =~~==:=:==:::-~~~~~:~~~~~:~f~~~-:g~ .~~::~~ 

95% Adjusted Gamma UCL 0.0020, ~
.1:::::::~:::::.:::~:~.~~~~ .. ~:~~ 

........................ _ ....................... __ ..... ___ .................. __ .. __ ~~~.~.~~~.~~ .. ~~.: .. ~~ .. ~~.: ............ _ ... _ ............ _._ ............. _ .... __ .. ____ ... _._ ....... ..1. ......... __ ._ ...................................... _ ...... ___ .. _ ... ~.~.:_~.~.:.~_.~~:.~~~.~.:~ .. ~~.:~.~.~_.~.~!. ... ~.~ L ...... _ ..... _?:.?.~.~~. 

·R·esu·ii .. o·r-·:ii2 .. ·s6Celead'f .... ·-................ ··-.... · ...... -.. -.-............. --..... -... -...................... --...... -.... -.................................. -.. -........ -............................................... -............... -............ -....... -.-................ -.................... -......... -... -.......... -............. -.... -.. -............... -............ _ ...... -._-._ ........ -......... -.... .. 

--.................................. -.................... -.... --... -.......... -............... -.... -.. -...... -....... -.. -.......... -.............................................. -............. · .. --...... · ...... · .. Gen·era'j' .. S .. titl·s·tfc·s .... · ......... · ...... ·-·_-........................... -...................... --....... -........................... -...... _ ......... -..... -............. _ ............. -.................... -......................... . 
..... -...... -... -...................................... -._ ............... -.............. -.................................................................. -.. -................ -... -... -.-... · .. · ............ ]· .............. -·· ........ · ...... · ...... ·T· ...... -.......... -.. - ...... ·-· ............................ y ........... - ................ - ................................................. - .... - ............ - .. - ........................ _._ ... - ......... 1 ..... -.. -....... ---.--.... --.. . 

Number of Valid Samples 16 I Number of Unique Samples 16 
.............................. __ .. -.... _ ........... -...................... _ ............................................. ~ .................................... -................................. -.-.......... ~.-.... -.. .. ........................................... ~ .............. -.. -.. _ ............................................... _ ........ -....................................... _ ............. _ ...... __ .. _---................................. -... ~ ... ,............... .. ..... -...... _ ........................ . 

..... -.............. -.. -... -... -........... -... -................. -.... _ ......... -..................... -......... -.. -.. -..... -.... -.... -.-..................... -.............. _ ........ -.......... ·-...... ·-.. -·-............................ ·1 ........................ ·-.... ·-.... -... y ...... - ........................ - ... - ...... - ..... -.-..... -.-..... _ ... - .. _ .. -._ .. - ..... - ........ - ...... - ..... - ......... ----.-.. _ ............ - .. y ..... - .. --..... - .............. - .... .. 

Raw Statistics Log-transformed Statistics 

:-~~: .. ~::::~::.:~~:.~:.::.: ... :::.~~::.::~:~:~~~ .. :~:~::: .. ~.: .. :.~~ .. ~: ... :.~~:.::: .. ::~: .. :.: .. :~ .. ::: .. :.~:.~:.: .. ·· .. ~~~: .. :·::~:·:·::·:::·:·::: .. ·~·0.!·~:~:~:~f·~·::::~:::·: .. ~::·:···:·:·::::::·:::l[:::·~~·:~~=: .. ~ .. ~ .. :::·:~·::::::~::: .. ~.:.:-~~.: .... :.~:.::.:~ .. : .. ::.:::::: .. ~~~-.... :::·:·:: ........ :~:·:::·: .. :~!.~:~·~~:~ .. :~~::~~O'~~·~·~~~~l·:::: ... ~~ ... :~~~~.:.~.?~~::: .. 
Maximum 32.3 Maximum of Log Data 3.475 

............................ -..................... _ ............................... -....................... -........................................................ -..... -..... -............... _ ........... -, ........... -.... -............. -.... -........ -.... --.... -....... _.-............................... -.. -.................. -...... -... -........ -...................... -.......... -........ -...... · .... · .............. ·· ...... _· .. _ .. -.... ·-........ ·1 .... -.. · ........ -...... · .... ·-· .. ·-.. .. 
Mean 11.56 I Mean of log Data 2.311 

.. -..................................... -...... _ ....................... -..... -.-...................... -............ -............. -............. -............... --.. -............. -..... --.. · .......... · ...... ·-.................... · .... ·-.......... ·lL ............................... -...... -.-.................................................................... -.............. -................ -...................... · .. _ .. ·-·-...... · ........ · .... ·-·-· ..... ·T .. ··-· .. -.. ·-... -................... -
Median 10.03 SDoflogData! 0.512 

Coefficient of Variation 0.62 I I -...... -......... --.................................... -................ -........... -..... -.-........... -......................... -........................ --_ ........ -.............. -.. ---............. · ........ · ...... -.. -.. -................ i .. ·-.......... -...... · ........ -·· ...... · .... · ........................ -...... _ ...... _- ........... -...... -....... -...... --.......... -.... -... _.-..................................... -............ -.. -..... ] .... -... -.................... --._.-
Skewness 2.013 ! . 

....... --..... -................................... -.......... y ......................... _ ........ __ ...... _ .......... _ ...................... _ ......... _ .............. _.y._ ............. _._ ......................... _ .. __ ................ _ .......... .J .. _ ..... _ ....... _ ... _ .. _ ....... _ ..... _ .. _ .................................................. _ ............ _ .......... _ ............... _ ............................ _ ............... _ ................ __ .............. _ ........................... .. 

Relevant UCL Statistics 
.......... -...... · ............ ·- .. · ........................ ···-.............. ··Norm-af6is·tri'butl·o·n .. ·Tesi .. ·-.. -.............................. · .................... ·-.................... r ............ · .... ·---.. · .......................... ·-.................... Logn·ormaTiilstri·btJ"tion·Te·st ........ · .. -.................. · ............ -.... ·--· .... -......... _ .... . 
---.-........ -.................................. -........ -....... --............... -..... -......... ·-.. -.. ·-S·hapi·ro·-Wi·j·j{ .. Te-s'i .. Stati'stlcr ...... ·-.. · .. ·(l':'7'74 .... 1" ........ -.. -.. · ............................................ ·_ .. ·-.. -........................ · .... -.... · .......... s'hapl·ro .. ·wi'j·k .. Tssi'Statisiicr ...... ·---·o':9-39'-" 
.......................... -...... -................................ -............ -...... -.... -............ -...... s'h'api·ro .. wii·i< .. cr-i·ticaf .. valus·f .... · .... ·-.... ·O'ji87"' .. ·j .......................... · ...... ·-.............. -.. -...... _ ........ --.... ·-· .............. ·-...... -.. ·-.... ·s'h'a·p·iro"\rvi'iJ("·C'·riiicaf\ia·iu·s .. j· ...... · ...... · .. oj~·8i--
.. -.... --............ --.. -........................... ---... _ ............. -..... -....................................................... _ .... _._ ......... _ ...... _ .. _ ....................................... L_ .... ___ ... _ ............ _ ....... + ........ _ ..... ____ .................. _ .. _ .......... _ .. __ ._ ............................. _. __ .... _ ...... _ .... __ ............................. _ .... _ ... _ ................................................... .L. .............. __ ...................... . 

Data not Normal at 5% Significance Level i Data appear Lognormal at 5% Significance Level 
................ ---.. -.-.. -....................... -............... -.... -...... --........... -................................... --...... - ...................... -...................... - ............ ·-·-.... ·-.. - .. ·-.......... ·-·-.......... 1 ...... ·-................... -.. -.... -....................................... -.-........ -............. --.... --................ -... -...................... -.............................................................. -.-..... -.. -.-.-......... - .... . 

I 

95% Student's-t UCL! 14.69 I 95% H-UCL! 15.11 
, i ; 



....................................................... -.............. - ................................. -................................................................................ - ........................................................................ 1'" ................................ -....................... -................................ -.. -.............. - ............................................. -........... -..................................................... -.-..... -.................... . 
Gamma Distribution Test \ Data Distribution 

=~:~=~~~~~=~=::===~-=:=====~~I~~~~ __ ~I;l~~=-==_===~-=~=~====~=~~=!~~~~==~:= nu star 101.1 I 
.......................................................... -................................................. - ................................................ - ... _ .......... _ ............... · ...... · .. · .. · __ ·-...... · .. ·-.................. · .. · .. · ...... ·l .................... · .... · .. -.................................................................................................................................. -..................... _ ...... -- ... --................................................ -............ .. 

Approximate Chi Square Value (.05) 78.92 I Nonparametric Statistics 
............................................................ ,,-.................... -.......... · ........ Adj"uste·d .. "Cev·ef .. otS·lg·i1ificance· .... · ............ 0·:·63351 .... · .......... · ........ · ............ ·· ................ · .............................................................................................. _ ............. 95O/~ .. C'LT .. ·U'C'Li· .. · .... -.. ·1·~i':'S· .. · ........ · .. 
.......................................................................................................... _ .. _ ................................................. _ ....................... -.................... _ ............................................. + ..................................................................................... _................................................................................................................................ .. ....................................... .. 

Adjusted Chi Square Value 76.69! 95% Jackknife UCL
1 

14.69 

=~:~::~:::::::::::~=:~:=~=~~;;~;~~;~~~;;~~~;~ ::~:~;;;;T==:::::::~:===:::-=~~~:=~~=~~~~~[~~:g~ :::=~~~;=~ 
· .. ·· .... · .. --· .. · .... · .. -···· .. ·· .. · .. · .................................. Anderson·~·6a·r'iTi1·g .. 5%· .. Cri·tj'carValue .... · ...... · ...... ·0·:·742· .. · ......................... _ ... _ .................................................................. · .... · ... · .... ·9S·%"·j::j .. 8ii;·s .. Bo·otstrap .. ·UC'C .. · .. · .... jI'S·S .... · .. .. 

General Statistics 

"" ........................................................... _" ... _ .............................. " .......... _ ...... _ ............ _ .............................. " ......... ~!.~.~.~~~ ................ _.~.:.~._ ........ ..I .................................................. _." ............. _._ .. _ .. _ ................ _ .... _ ..................... _ ..... ~.i.~ .. ~~~.~ ... ~~ .. :~~ .. ~.~~~ .... "" ............ ~.~~.~ ... .. 
Maximum 20 Maximum of Log Data 2.996 

· .................. - .................................. _ ...•... _ ... _ ......... __ ......... _ ....... _ ................... _ .. - ......................... _ ..................... _ ...... _ .... _._ ............................................... j ................................... _ ....................... _._ .......................................... _ .............................................................................................................................................. _ ...... .. 

Mean 10. Mean of log Data 2.306 

Median 9.88 
.. ........................ _ ......................................................... -.-...... · .. ·-· .. · ............ · .. · .... · ........ · .. · ...................... ~~f6 .. of'iog .. ·6atii .......... · .. ·· .. o::fi~f' 

SD 3.559 

........................... " .......... " ............................... -.............. " ................................................................................ -.............. -.............................. - ...... --........................ ~ ........ -..................................................................................... " ................................................................................. -.................................... i .... · .. · ........ · ........ · ........ ·_--.. 
Skewness 1.247 I i 

................................................................... _ ................................ _ .... ,,_ ......................................................................................... " ....... _ ... , ... ___ .......................... _ ...... L ........................................................................................................................................................................................................................................................ .. 

.................................................................................................. " .......... -................. - .......................................................... -.... · .. · ...... ·· .................... · .... · .......... · .... · .... · .... 1 ...... · .... _ .......................................................................... _ ............................................................................................................................................... _ ...... -................ .. 
Normal Distribution Test Lognormal Distribution Test 

............... - ............................................................................................ _ ............................................................... _ ......... _ .... -... _ ............ '1" .......... _ ..................... - ......................................................................... _ ................... - ........................................... · __ · __ .. · ...... · .... · .... • ............ · .. · .. · .... · .. · ...... · ........ 1 ........ · .. ·· ........................... .. 
. Shapiro Wilk Test Statistic l 0.894 Shapiro Wilk Test Statistic 0.957 ........................................................................................................ _ ................................. _ ......... _ .......................... _ ...... _ .... · .... ··+ .... _ .... · .. _ .... · .. · .... · .......... 1 .. _· .... ··· ........ -· ...... · ......................................................................................... _ .... _ .... - ................................................................................................................... . 

Shapiro Wilk Critical ValueJ 0.887 Shapiro Wilk Critical Value 0.887 
........................................................... _ ............... _ ........................ -............................................. _ ................................................... - .. ·· .... · .... · .. · ............ ·· .. · ...... 1 .. · ...... · .... · ........ · ...... · .... ·_ .. · .. · .... -..... _ ............................. -....... _ .... -... _ ................................. _ .............................................................. _ .. _ ..... _ .............. -.... .. 

Data appear Normal at 5% Significance Level . Data appear Lognormal at 5% Significance Level ................................................................................................................. _ .............................. _ .... _ ................................................................ _ ....................................... + ............................................................... _ .................................................. _ ................................................................................................................. _ ........................ .. 
I ........................................................................... -.................... _ ...................................... _ ........................................................................................................................... { ...................................................................................... _ ................ _ ............................................................................................................................ _ ....................... .. 

Assuming Normal Distribution I Assuming Lognormal Distribution 

~~:=~~~~=~=~~i;~i;~~;r~~~~~=:~~~=r==::=::=~==~~==~-i;~~~~~~;~~~~~E~E 
95% Adjusted-CLT UCLI 12.29 ! 97.5% Chebyshev (MVUE) UCLI 15.73 

..................... _ .. _._ .. _ .............................................. _ ...................... -......... _ .................................... -...................................................... .,. ..................................... -1 ..... _ .................. _ ............................................... _ ...... _ ............................. -................... · .................. · .. · .... • .. · .. ·_ ........ · .. · .. · .. · .... · .. · .... • ........ ·T· .. · ..................................... . 
95% Modified-t UCL! 12.14 I 99% Chebyshev (MVUE) UCL! 18.83 

..................................... _ ................................. _ .................................. _ ........................................................................................ _ ... _ ........... L ....................................... ~ ............. _._ .............. _ ........................................................... _ ........... _ ............................................ _ .............. _ ............. _ .................. ..L_ .... _ ... _ .. _ ................ . 

~ 
•••• _ ••••••••••••••••••••••••.•••••••••••••••••••• _ ••• ························_ ..... ········_··._··.·_ ••• _u ••• w ................................ _......... • ••• , •••••••••••••••••••••• --_ •••••••••••••• _ •••••••••••••••• 1...... . ............... _ ........ _ ......................... -.. --.................. __ ... --..... -.............. _ ................ -._.-.... -..... _ .. -_ .................... __ ............. _ ................................... _ ..... _ ... _ .......... . 

Gamma Distribution Test Data Distribution 
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.................. -.............. -.. -.............. -.......... -.............. -.-..................... --............ --...................................... " ............... " ............ " .. "' .. ·.·· ......... 1 ... ·· ...................... ·-"' ..... -......... -· .. " .. ·-" ..... '' ...... "'' ......... '' ........... ''-" ... ----.. ---''--.. --... ''.-.. '' .. " ... " ... --.................... " ... -.......... -.. -.. -...... -..... -.... "-! ........... -.. ,, ......... "' ............. . 

Anderson-Darling Test Statistic! 0.707 ! 95% Bootstrap-t UCLj 324.1 
.. · .. " .......... -·-·· ...... · .. · .. · .. · .. · ...... ·· .. · .. · .. · .. · .... " .... -.... And"erson·:·oa·r'i'ing .. ·s%"·cri'ilca'i'·vaiueT .... "" .... -·oj3·g-.. 1-.... --.. -.... ---...... -... -.... -.. -....... -.............. -.............. --".--....... --··9·5O/~ .. 'HaiFs .. Boo·tstra·p .. 'Lic[i-.... "3~!'2·j .... · .. -.. --

~:~~-~~~:::=:~==-:~;;~~t;:~~~i~~;~~I~~~1f=:~~~:F:~~=~:====:~::::~~~~f~~~;~~~~;Z~g~lt:~~:::: 
.. · .. · .. · .......... ·Data .. appe·a-r .. Q·a·m·ma .. Olsl'il'buted"··a'i .. S·%·'S'iii'niflc'an'ce .. Levej"" .... · .. · .. ·" .. r .. · .. -.... ·" .... · .... · ........ · .. ·· .. -.... · .... · .. -...... -.. · ........ · .... " .... -.... s .. S% .. ·Ch·s·bys"h·ev(M·e·a·il:-sd")"'U·CL .. · .... ·37·8:·7 .... · .. -· .. ·-

I '::·::~~~:~-:~::~··:·::~· .. :: Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 501.1 
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Gamma Distribution Test Data Distribution 
.......................................................................................... _ ........ · ........ ·· .. ·· .... · .. · .......... ·j(-sta·r·(·j)i'a·s .. correcte·ci) .... · ........ 1 .. 1 .. :·62· .............. · .. ·· .. ·_ ........ · .. · .... · .. · ...... ·o .. ata· .. appea·r .. No·rmafat .. ·s%··s·i~inffiea·nce .. [evef .... · .. · .............. · ...... -··· .... .. 
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Theta Star 0.87 

nu star 352.6 
.. ·· .. · ...... · .......... · ...... · .................... ··_ ........ · .. · .. ·_· .... ·Ap·proximate· .. C'hi""S·q'li'a-re .. Vafti'e(.'(JSj" .. · .. ·3·1·6:r .... · .... ·· .............. · .. ·· .. · ........ ·· .. ···_·_· .. · ........ _ .... ·_· ........ · .. Non'ij .. arametrlc .. S·i8tl·stlcs .... · .............................. · ...... · ...................................... · .... · 

=-~=~:==~====~~~~~~~;~H~~I===~=-=~=~~:=~=~-=~1~~~1_;;.~E 
! 95% Standard Bootstrap UCL 10.7 

..................................................................................... -................................................ _ .. _ .................................... _ ...... -............................................................. 1.. ................................................... _ ..... _ .. _ .................................................................. _ ....... _ ...... _ ................................................. _ .......................................... .. 
Anderson-Darling Test Statistic 0.57! 95% Bootstrap-t UCL 10.95 

! :'.' ............ ~ .. ~~ ~: ..... ~.:: .. ~~ .. ::.: .. ~~.~: ~~-~~~~~~~~~~~~::_~ .. ~~i~~:~~~~ ~~~~~~~1~~~~.~.~1.:·.~.~~.·~.:?·:.?:~~~1.~·.~~::~ .~.:~~.:':'~:~~.'.: ~ .~.': ~.:~ .. ':: .. :.:: ~ .. '::' .. ::.~ .... :~ ... : .. ~: .. :~ .. :~.~~ .... ~~~~~~::~~~~~~~~~~:9.:?.~ .......... ~.~:~~.~~:~: 
Kolmogorov-Smirnov Test Statistic 0.205 .. l.. 95% Percentile Bootstrap UCL, 10.69 

.' ...................... ~.~ .. : ... ::::::~::~:: .. : .. :.: ... :.:~.::.: .. ~~~:~~~~~~~~.~.i::~~:~~.~~~::~~~~~~~:i:'Y~~~~~~.: .... · .......... ~?:.~:~.~:·.·f.:.:· .... ~:·:· ... ·.· ..... : ... : ..... ~.: .... ~ ... :.: .. : ... :~~.::~: .. :.: ..... ~~ .. : .. :: .... :.: .... : .. : ... : ...... : .... ~ ... ~~:~::.:~:~~ .. ~~~~~~~~~:~:~ .. ~ .. :: .. :~ .. : .. :~.~:.?'.?':::~".'. 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.58 

. Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCLI 16.41 

.. : .. : .. : .. ~.: .. ~::::::: ... :: ... :.:::~.::.:.:.:~.:: ... ~:.:~::::·:~~~~: .. ~ .. ~~·~:~·~~~~ .. ~~~r.~~·~·~~~~~~~~~~~:~ .. ?·~r~:::: .. :·~:·?::~· .... · .. ··:: .. ·I:::::··::·~:·:::: .. :···:·:::·::.::.:.:.:: .. ::: ... :.:~:::~:.~::~.::: .. :::~::.::~:~ ..... ~ ........ ~ .. :::::.:::.:::.:.::.~:.::.::::::::.: .. : .. ::::.:.::::: .. :::~~:·:~:~::~ .. ~·~·::~·:~~rr:::~.~:·~ .... ~:.:::~:::::.':.::.::.:: 
95% Adjusted Gamma UCL, 11.07 

lr·~~ .. :::::~ ..... :::: ........ :·::.:·: .. Potential UCL to Use l Use 95% Student's-t UCL, 10.79 
........................ _ ................ _ ........... _ .................. _ ................................... _ ...................... _ ............ ~._ .............................. _ ..... _.~ •.• _ ..... _ .............. _ ............................................ l .................................................... _ ...................... _ ... _ ....... _ ..................................... u._ .............. ·_ ... _ .• _ •• _ ....... · ................................................... : ............................. _ ..... _ ... . 

General Statistics 
.................................................................. _ ............ _ ..... - .................................................................................. __ ............... --.... , .•. - .................................. ~ ........................................................................... _ .. _ ............. _ ................................... · .. · ...... ·· .. •·• .. ~ ...... · ................ · ............ · .......... · .... ·T ...... · .... ··._ ................... . 

Number of Valid Samples I 16 i Number of Unique Samplesl 14 
............................ _ ... _ ............................ _._ ................................. _ ..................... _ ............ _ .................. _ ...................................... , .......................................... L ........................................................................ _ ......................................................... _ ............................. _ ......................................... .1.. ....................................... . 
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Raw Statistics I Log-transformed Statistics 
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............................................................................................................................ -.... _ .......... _ ...... _ ............................................................... t .. _ ...... · .. · .......... -............ · ....................................................................................... _ ............................................................................................................................. ·1 ............ ·_"' .... · .................. .. 

Maximum! 0.0434 Maximum of Log Data -3.137 

. .. ........................................................................................................ · ................ · .. · .............. · .... · ...... · .................. · .. ·-.......... -·r;,;1"e'dia·nr ........ · .... · .. <f6075 .. -......................................................... -......................................... · .................................... -......... · .. · ...... ·S·b .. ofiog .. ·6ata·11~· .... -· .... · .. ·6:·446 .. ... 
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Skewness 3.902 
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........................................................................... -............................ · ........ · .. ·sha .. pi"ro·wTik"Tes'ts'taiiStic·j ........ · ........ O:·:iS9"· .... · ........ · .... · ........ · .......... ·_ .......... ·· .... ··· ...... · ........ · .. · .. · .. · .......... · ........ · ........ ·· .. ·S·h·api"ro"\f\iii .. k .. Test·Sta'tistjc .... · ............ (i·5 .. 1·4 .... · 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.... · ............ · .. · ........... ·_ ........ · .... ·-.... · .. · .. · .. ··· .. · .. _-Gamma .. ·oistilbUtion .. ·Test ....... · ........... · .. · ..... · ...... · .... · .. · .... · ........ · ........ · ...... · ................ -.................................................................................. Daia ... '6isiiibuilon .. · .... · ........ · .. · .. ·· .. · .. · .. -· .......... ~-.. · ......................................... .. 
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Theta Star 0.0034 

...................................................................................................... - ............................................ - ................... - .................. _ ............. J........................ .. ....... -.--_ ............................................................................. _ ................................................................... _ ....................................................... _ ........................ . 
nu star 93.24 
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Adjusted Level of Significance 0.033 95% CL T UCL 0.0138 

......................... _ ... _ .. _ .... -......... -.. _ .. _ ...................................................................... _ ... _ ............................. _ ................ ··· .. _··1 ........ · .... · .. · .......... · .. · .. · ...... · .................................................... _ ...................................................................................... -... --....... -......................................................................................... .. 
Adjusted Chi Square Value 69.85 95% Jackknife UCL 0.0141 

....................................... -........................ _ .................................... -........................ -._ ..... _ .................. -............................................ 1"'._ ................................... ............................................................................................................................................... _._ .... - ................................................................. -.......................... . 
! 95% Standard Bootstrap UCL 0.0137 

................................................................................................................................... _ ..................................................................... · .. · .. · .. ·_·t· .......... · .................. · .... ·.. ._ ....................................................................................................................................................... _ ......... _." ..................................................................... -. 
Anderson-Darling Test Statistic 3.455 95% Bootstrap-t UCL 0.0353 
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Kolmogorov-Smirnov Test Statistic 0.374 95% Percentile Bootstrap UCL 0.0145 

.......................... - ............................. _ ..................................................... _ .... - ......................................... - ...................... _ ................................................................ '1" ....... - .... _ ....................................... - .... - .... _._ ............................................................. - .................................................................... " ... - ................................... .. 
Kolmogorov-Smirnov 5% Critical Value 0.216 95% BCA Bootstrap UCLI 0.017 
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95% Adjusted Gamma UCLj 0.0136 ............................................................................................ -.................................................................... _ .................................. · ...... · ...... ·r· .. ·· .......... · .... · ...... · ...... · .. · ............................................ _ ............................................. " ..................... -........................................... _ ............................ _ ................... " ........................................ . 

:=_:==~:::=:::::::~~:~~iEl":~~~~L~~~~==:::=:~:~:~:_-~::::l=:=:=~_:::=~_=:=::::::==:=::~~,,~~~~~~~===?!~~~ 
I or 95% Modified-t UCL 0.0144 
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.............................................................. -.. _ .................. -.............. ·Raw .. stiiiiSii·cs ......... · ..... _ .. · .. ·· .................... · .......... · .............. ·· ............ · .. · ........... r ...... ·· ....... · ............ · ............ · ....... ·-.. _ .................... Lo·g:tran·sform·eci"S·taii"stlcs· .. · ...... · ........ · .... · ................ · .................... " .................. . 

1
[··~·~~·:~~·:· .. ::·: .. .. 

Maximum I 0.508 Maximum of Log Data -0.677 
.................................................................................................. ·_· ...... · .. · ................................... ··· .... · ........ · .. · ........ · .... · ........ ·f\ji"eanr .. · ...... · .... 6:·0'746! .......................................................................................... " .............. · .... · .................. · ............ · .......... Mea·n .. ·ofio·g ... Data ........... =i·5·48· .... · .. · 
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Shapiro Wilk Test Statisticl 0.583 Shapiro Wilk Test Statistic! 0.857 

.................................................................................................... _ ............................................. - ................................................................................................................ , ......................................................................................... _ ............ - ................................................................. _ ............................ - ................. 1-.......................................... . 
Shapiro Wilk Critical Value! 0.8871 Shapiro Wilk Critical Value! 0.887 

............. " ............................................. _ ....................... " ............... " .................. _ .................. _ ....................................................................... l ......................................... ................................................. " ..................................... _ ........................ "" .. _ ................................................................................................................................... . 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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Assuming Normal Distribution Assuming Lognormal Distribution 
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............................ _ ........ _ ........... __ .......................... _ .. " ...... _ ............................ -................................................................... + .................................. j .. _ ............................................................................. _ ...................................................... _ ........................ _ ....................................................................... .. 

Theta Star 0.132 

..................... - ...................................................................................................... _.-.............................................................. -........ · ...... ·-Gen·era'j"·Statis·tic .. s .... · ............ · ...................... · .. ·_ ..... -............................... _ .................................................................... _ .. _ ............................................... .. 

:: .. :~~~:::.:::::: .. :: .. ::::.:.::::::: .. :::::: ...... : ..... :::.: .. ::.:::::~:.:.: ........ ::.~~ .. ::: .. ::~~~~:~~.~~~.~~~.=:·:·:·~~:~ .. ::·:· .. :·:: .. :·::::: .... :~ .. :·:::·:::::·I·:~~·::~:::~ .. : .. :::·:·:::·::~ .. :·:: .. I: .. ·:::~:·: .... :~ .. ::· .. :··: .. ·: ... :: ... :::::.:~.~:.::: .. :: .. ~ .... :.: .. :::.::~~~=~~~~~~~~~~~~:.:~.~~~:~~~~~: .. ~ .. :.:~~ .. ~ ...... ~:~~: .. :~:: .. :~ .. ~.:: ... ~:.~~: ... :=~~ .. :: 
Minimum 0.0073

1 
Minimum of Log DataJ -4.92 

......•.......•.•.......... _ ... , .. _ .............................. ~ ... _ ...................................... ~ .................................. _ ...• _ ................................... ~ .......... _ .................. ~._ ..•. _ ................................... l ...................................................... _ .................... _ ... .,. ....... , ..... , ....................... _ ...................................................... _ ........................................................................................... . 

Maximum I 0.862 I Maximum of Log Data! -0.149 
.............................................................................................................................................. _._ ............................................ _ ........... _ ......... ..\.. ....................................... 11 ............................................................................................................................................ _ ...................... _ ........................................................ - .......... _ ...................... .. 

Mean I 0.13 Mean of log Data -3.251 
................................................................ _ ............................................. _ .................. _ ..................................................................... _.-........ + ...... _·_ .......................... r ............................................ · ........................................................................................... _ ......... _ ........................................................................................................... . 

Median! 0.023 .j SD of log Data 1.632 

::=::::::::~=~~~~-=-=-~~~:~~=====~=:::~~:=~---==-=~~=~~T=:::=-:~=~~~~=~==~:-=~~~-~:~=~~==~=======:::::~:::]=-~= 
Coefficient of Variation! 1.697 i I 



Relevant 

===~==~=~~==~=-~;~~~;~;T~~~~~~tE::~~~!I==~~:-==~:~=~~==:=~~=;~~~~~;~;:;~E~;;:: 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

............................................................................................ , ........................................................................................................................................... ································T .. ·····• .. ·······•·· .............. _ ............................................................................................................................................................................................................................ . 

...... - ................................................... ··········Ass·u .. m·lng··N·o·rmaT6istrlhutlon··········· ........ , ............................................................................................................. ············AS·Sli"mlngT:ognormaf""i5lstr"iiJuti·on········· .................. -................. , .................. . 

11.:·::~· .. :::~:~~::?~~:·::: 95% UCLs (Adjusted for Skewness) f 95% Chebyshev (MVUE) UCL 0.383 

=~~~:_~==~~===~=::=~~~~~~~~~~~[~:=~~;J=:==:=~=::===~~~~;~~~~~~~;;~~~=~~~I~= 
..................................................................... ··· .. ·······Gamma·-i51·strib·utlon .. "Te·si .... ·········· ....................................................... -...................................... _ ......................... -····· .. ····· .. ·· ...... · .. · .... ·· .. 6a"ta-bi"s·tri"bu .. tion .......... ···· ......... -.......................................................................... . 

=~~~~===~=:~==~=~=~:~===~~====~~~~~11:=J;= .~=~===~=~~~=:===~=====:=~=~~=:=~=-~:::=_ nu star 14.89 

1:::~:~~~~:~~~~2~~ Adjusted Chi Square Value 6.582 95% Jackknife UCL 0.227 
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............ _ .................................................. __ ........ ···Anderson~i5a·rlfng .. ·5·%-Cri·ilc·afVaj"ue .. ·_·· .. · .. ·· .. Cl":794·· .. _· .. ·· .... ····· .... ·· ...... · ...... ···· .... · .... ···· ......................................... --.......... 95% .. Haffs-Soots"trap .. ·UC'C .. ·· __ ·_· .. 0:S45 .. .. 
..................................................................... ··· .. -··· ........ koj"mogorov~smirnov .. Test .. stat"istic · .. · .. ···_·· .... 6 .. :·24·1 ....... _ ............... , ............................................ ········ .. ···· .. ···· ........ 9S .. %· .. Percen .. ti"ie·-So .. otstra·p"'CiCC·····,,····· .. ·Ci"22S .. · .. 
............................................................... --.··koim .. ogorov~S'm .. frnov'5 .. %···criticaT\iaj"ue ... w .... • .... •O:·227··· .... · .......... ····· .. ··········· .. ··· .. ··· .... · .................................................... ", ................. "· .. 9S·%· .. ·E3"cA-Sootst"ra·p"'OC"[ .. ····· .. · .. ···· .. ·0':264 .. · .. 
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=~~=~=~~=:=:~~;;~~~;~~~~~~~;-==J:=--==::~~ :==~===::=~~~:~~~~~~i~~~~~ ==-:;i 
..................... _ ... _ ....................................................... _._ ............................ _ ...... _ ..... " ........................................................................... -...... ~............. .. ................................ _.... . ............................................................... __ ............ _ .. -............... -......... -.... _ .... _ ........................... -_ .. _--........................................ __ .............................. -... _ .................... . 

95% Approximate Gamma UCL 0.269 
.................................................................. ······ .. ····· ...... ·· ............ ···· .. _· .. 95%·Adj"u .. sts·(j· .. G·amma'"UCL ··· .... 0:·294 .. · .......................................................... -................ , ............................................................... _ .................................... -............................................... _ ........................ . 

·Res·uIi··or···1i2 .. ·SDC(s·iIve·i-y .. ·· .. · .. · .... ········· .. ·· ......... -........... -................................................................................................................................ _ .............................. .-........................................ -........... " ............................... -.......................................................................................... _ ......................... . 
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Minimum 0.0335 Minimum of Log Data -3.396 

~~:~=~:=~~~_~.=.~==~:=:~~~~=-=-=.=:==~===:~:::~e~~==~~~~+=~~::=.::~~=~==::=~==:~=--==~~=~e~!!~~~~~~r~2?~~ .................. -.... _ ............................................ -_ .............. _-............................................................................... -.. ~.:.~;.~'1 .................. ~.:.~·:: .. ~l·· .... · .. ······ .... · .. ·-· .. · ...... ·· .. ········ .. ·-.. ···· .... · .. · ............................................ -......................... · .. · .. · .. ·· .. ·······~~ .. ~·~~·~···~·~~ .. ~·1 .. ·· .... · .. ···· .. ~·~··~ .. ~.~ ... . 
................................................................... · .... • .... ··· .. · ...... ······ .. ···· .. · .. ·· .... ·····················C'oeffi"clent"'of\/arlaiion · .. ····· .... ···· .. ·f~b7··-·1 .. ·· .... · .. ···· .... · .. · .. ·· .... ·····-··· .................................................................................. -........................... -.......................... ················ .. · .. ·-·l·· .. · .. ···· .. ·· .... · .... ·· .... ··· .. ···· .. · 
........ _ .................................................................................................................................... _ ................................................................................... " ........ _ ..... _ .................................................................................................................................................................... .-......................................... _ ..................... l ......................................... . 

Skewness 0.821 I I 
................................................................................................ _ ................................. __ ......................................................................................... _ ............................. 1............................... . ............... _ ..... " .................................................................................................................................................................................... _ .................... . 

............................................................................................................ _ ...................... _ ........................................................ ················· .. ····Releva·nt"·UcL"S·iB .. ilstlc·s· .. ···· ......................................................................................................... -.............................................................. _ ....... -............................ . 

~~: ... ~:.:.".::::.:::.:~-.~.:::: .. ::::::::~::::-.::~ .. :: .... ~ .. ~: ...... -. .. : .. : ..... ~~.:.:~:.-.: .. -..:~:.:~~~?~~~.:~~~~~:!~~~~~~~:~~~~·~~l[.~: .. ~:~~?~.~::.:·lr .. ·::: .. · .. ".::~·:::.::.: .. :::.::::.:::.:.:: .. :::.:,,::~::~~~~:=: ..... ::.: .. : ... ""~:.·~~·~,,::·~~:~~~~~~~~:~:~-.!~~~:~~~~·~.~~i~L:.::: ... -..~:~:::?~~-..:: 
Shapiro Wilk Critical Value 0.887 ! Shapiro Wilk Critical Value\ 0.887 

: 1 I ...... · ...... ············· .. ············ .. ·······Oata·· .. il·ot .. N·orm'aTaT5%··S'f~iii"i·fi·can·ce·Tevel···· .. ······· .. ···· .. ·· .. ·············· .. ·· ...... r· .. ········ .. ··· .... ·········· .. ·· .. ·····"6ata"'noi"Log'n'o'rmaTa"i"'s'%"'si'g'n'ificance"'Leyej"""'-.................... _ ............ .. 



i .. _ ..................... _ ............................. ····"j\ssu·mlng···N·orm·s"i""·o·istrlbutlon··_·_·········· .......................................... 1" ............... ············· .. ··························· .. ··As'S"u·m"i"n·g··Lognormaf6is"lrfiJuti·o·n························ .. ····· ..................................... . 
.............. _ .... _ .............................................................................................................................. _ ................................................... , .. _ .................................. ~ ........................................... _ ....... _ ... _ ............................................. _ ............................................................................................................................... . 

95% Student's-t UCL I 0.252 ! 95% H-UCL I 0.44 
........................................................................................................................................................................................................................................................................ j .......................................................................................................... _ ................ _ ................................................................................................................................... . 

95% UCLs (Adjusted for Skewness)! 95% Chebyshev (MVUE) UCL! 0.409 
--------------------------95%-Aiifustea:cC-fucl:r----O:25'it--------------------------97~5%chebysheil-(MvuE)OC[1---ifs'f2-

===-~~===~~_~~~~~~~===~!!=~===_=!~~=~~=-l'i:~-~~~==~~~~=~:=~~-~~~~:=~!:~~==~~~:~~====~~:~~==:: 
Gamma Distribution Test Data Distribution 

................................................................................................................... ··· .. ··· .. ······ .. ······j{··sts·r··(hias··corrs·ctecijr·· .. ········O~i92 .. ··•······ .. ········ .. ········ .. ······6~ita··'ct"o"'not'follow"s""i5"i"scer'ns'j)le"'O"ist-rfiJu'iion"'(o"j)"sf········ .. ······················ 

---------------------AP;,-roxi;;iateCiiiSquareVaili~~~~jt--~~:~:--t---~----------~,joripa;a-metricSi8tiSliCs----------------

Anderson-Darling Test Statistic 2.15 95% Bootstrap-t UCL 0.273 
............................................................ ······················· .. ···An(ferson·:·Dir·j"jnti .. 5'o/~ .. criticsT\,iaTuel ............ · .... 0-:767 ............................................................................................................... · ...... · ...... ·S5% .. ·H·a"iiis'iiootstrc3'p .. ·U'cL' .. · .......... ·_·(i'24S .. .. 
.. · .. · .... · .... · ................ ·-· ........ -.................... · .............. · .. ·-Kofmo~iorov::smi .. rnov .. Ts~it"siaiistic .. _· .. · ........ 0:368 .. · .............. _ ...... _ ............. _ ............................. _ ..... _ ................. ···· .. 95O/~· .. P·erc·snti'ie·Bootstrap· .. UCL ·_·· .. · .... ··Cl':24S-· 
...... · .... · .. · .. · .... · .. ·_ .... _ .......... · __ ......... · .......... ·-Kolmogo·rov=S'mirn·ov·-5%· .. c .. rit·icai .. vaIuEif· .... _ ...... O·:222 .... j ............ ·_ .......................... _ .................................................................... · .... · .. · ...... 9·5 .. O/~ .. ·B·cA· .. Boot5ira·p .. ·UcL'r .. ·-· .. ·'62·54 .. .. 
-------oaiBiio"i-GammaoiStiTbiited8t5%-Sfgnificanc;;Tevel----- --------------------95o/~Cfiebyshev(Mea,;;-s-d)-UCLr-O~372-

~~~-~~~~~~~~~~i~~~~~~~~~~~~l~~~~~~!~~!~~~~~~~!~~-~~~ 
95% Adjusted Gamma UCL 0.312 

~=~~=-~=:~~=~~~~~~~i~~;:;=~;;;=J.~;~;:~;.~~fi~;~~~;~~~;i.~i~=~~~~: 

.................... _-............................. _ ...... _ ................................................ ,-_ .. __ ....................................... _ ........................ _· ...... · ...... · ........ · .......... ·GeneraT·Statlsiics .. · .... · ...... · ...... · ...... · ............................................................................................ -............................................... _ .............................. -........................ .. 

Relevant UCL Statistics 
.................. · .. · .. · .... · .... · .......... · .. · .. · .................................. ·N·ormarbis'iri'iJ·uti'on .. ·Tesi .. ·· ........................ · .... · .. · ...... · ............ · .. · .... · .... · ...... · .. T ........ · ........ · .... · .............. · ...... · .. · .... · ................ · .... 'Cogn·ormafOTstri'butfon· .. Te·st" .... _ ...... · .... · .... · .... · .. · .......... · ................................. . 

I 

11~~·.:~~:.~:: .. ~:~~:~~ ..... Shapiro Wilk Critical Value j 0.887 I Shapiro Wilk Critical Value 0.887 
................................................................................ _ ... _ ...................................................................................................................................... 1. ......................................... + ..... _ ...................................................................................................... , .................... _ ...................................................................... _ ................ 1 .... _ ................................. .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
•••••••••••••••••••••••••••• ~ •••••••••••• - .............. •••••••••••••••••••• .--••••••••••••••••••• - •••• - ••••••••• ••• ••• • ••••• ·• ............................... u •••••••••••••••••••• __ ••• _. __ .................................... u •••••••••••••••••••••••••••• i .................................. _-_ ... _ ..... _ ..... - ............ - ...... \ .............. ~ .. -......... , .. -.... ~-............. ~ .............................................. _ .............. _ .... -....... _ .... ......... ~ .... -........................ . 

! 

.. · .... · .................. _ .... ·_ .... ·_· .......... · ...... · .... · .. · .. · .. Assu·mlng .. ·Nornl'a"i"""[)'i·strlbu'iion ...................... · .. · .... ·_ .... · .......... · .............. _ .... j· ...................... · ........ · ............ · .. ·_ ........ ·_-As·su .. mi'ng .. Lognormaf''bls'irlbutio·n· .. · .... · .. · .......... · .. · .. · ........ ·_ .. · .. · ........ · .... · .... . 
! 

95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCL! 58.14 



___________________ ~~ __ :~~~i~~~~~~~~~~f5~~~]::-~:~_'=~~ ________ ~:~~~~E~~il~~~~~~~~r:~i~~~--
95% Modified-t UCL! 51.46 i 99% Chebyshev (MVUE) UCLl 75.39 

................................................. _ ................................................................... _ ........................................................................... .1.. ................................... ~ ......................................................................................................................................................................... _ ............ _ .............. _._ .................................... _ .. . 

................................ _ ...................................... _ ....................... _ ................................................................... - ................................................................................. ..1................. . .................... _ ........................................................................................................ - ......................................................................................................... . 
Gamma Distribution Test I Data Distribution 

...................... _ ...... _ ............................................................................................................................................... ·······························1······················ .................... "1" ............................... _ ................................................................. _ ............ _--.............................................. - ...... - ......................................................................... . 
k star (bias corrected) 10.61! Data do not follow a Discernable Distribution (0.05) 

...................................................................................................................................................................... ·······Th·eta·· .. S·ta·r ·················4·::2·3·········r········ .... ··········· .................................... _ ... -.. -....... -....................................................................................................................................................................... . 
. !. 

-:::~:=::=~=:==~~;~~;;;;~;;.;;~;~~~~ :=::~~:F:=:=::===:==:=-~;~~~;~~;;;~~~;~~=~::=~~==:=:==:~ 
........................................................................................................... _, .. ··Ad]ustecfctiT"s·q"lJa·re·vallJeT····29·i·2··· .. ······· ... · ...................................... _ ................ , ....................................................... ·············· .. ··········ij"5o/~···]aCkknj·feTj·CL ···········sfTs········ 
........................................................................... _ .............................................................................................. ···················· .. · .. ···············T······· ...... ····· ................................................................................ - .. ··· .. ···'·' .. '·······'····'····'···· .. ··'·9·5'o/~··Stan·da'r(i"Sootstrap"UcL ············5·0':·44' .... ··· .. 
.......................................................... ···· .. · .... ···· .. ····· .. ·· .. · .. ·· .. ······An"derson~"[j"arj"in!i"Test·sta·iisifcr .. ···· .. ······r·1S········· ................. _._ .... _,_ .................................... ··············· .. ····_········· .... ·····_ ...... 9S-%· .. Sootstra'p:i"'ucL ··· .. ··· .. ·57j·2····· .... · 
......................... :: ................................ ········ .. ·················An"ders .. on·=·Da·r"ii"ng· .. S%···critfcafVal"iJ·e·!······ .. ··········O:·]·3S .. ·· ........... _ ................................................... · .. ······ .. ·········· .. ·· .. ······· .. ·················9·5o/~·"Hai"jis"Eioo'tsira'p"'UC"L' ····· .... ····S·rS·3 .. ········ 
............................................................ ········· .. · .. · .. ··········KoTiliO·go·rov:·smirnov-Tesi·Sta .. iisifc .. · ........ · ...... 'O·:·26·1 .. ' .. ·· ............................... _ ................................... ·················· .. ··· .. ·····SS% .. ·Pe .. rc·entfie·Bootstrap'''uc"L' ········· .. ··5·0·:6S·········· 

-::~:::::::::======:~~~~~~;;,-~ii~~~~~~=~~~~[:::~~~::r=:::===:===~::=:::::=:::=~~=~~~~~~~~~~ :=:~-~:~~:::: 
Data not Gamma Distributed at 5% Significance Level t 95% Chebyshev(Mean, Sd) UCL 60.59 

::::::==::===::=;;,~;;~:~~~;;;-::--=~~:I:=:::::=::j====:===~====~~~~~~:~~~:~:~~ =:~!~j~: 

~~~~;;~~~~~~~;~~~~~~~~~~~-~~~~~=~~~~~~=~:-~~-~~~~~~~~lE~~;~~ 
Potential UCL to Use Use 95% Student's-t UCL 51.19 

General Statistics 

:=~~::::=:~=-:::===:==~~~~~:==;i;~~-=~;;=:::F=:~-::==:=-::0"i:~~~~~~~~~~~~;:=;;;:: 

Coefficient of variatiOnj 0.198 , 
... -............................... -.. -... "' ... -................................. -............. " .. --" ...................................................... _ ........... -............................... ······ .. ··· .. ·········· .... ··· .... ·····1·_·· .. ···· .. ······-··· ................................................................ -.......... -............................ -............. _ .............................................................. ~ ....................................... . 

Skewness 1.084 j 
.................... _ .... - ... -_ .............................. _ ............................................. _ ...... -..•. _ ........................................................................ _ ............................... -....................... __ ....... _ .. _ ...... _ .... -_ .. --.................. _ .•..... _ ................... __ ......... _ .......................... - .......................................................... _ ...................................................................................... . 

Relevant UCL Statistics 

.. :.:.:::: .. : .. :::.: .. : .. ~::~.:::::: .. : ... ::::,:: ....... ::~.:~:~:.:~::.:'::=~~~~~~.~~~.~~~~~~~:~~~~:::,~'::~ .. ~::~=,:~~:: .. ::::.~~ .... :.:::::.:::::::: ... ~'.':::.~: .. ::::·:::ll·~:::·:~· .. :.~·~:::::··:::··::::·~ .. : .. ~ ... ~~~:.~ .. : .. ~.: .. :~~~~~~~~~~:::~~~~~~~~~~~~ .. :!~~~ .. :.:.: .. :~:::~:·· .. :':· .. ~-l·~··:::· .... :: .. :: .. ·~: .. ~~: .. :: .. : 
Shapiro Wilk Test StatistiC! 0.888 Shapiro Wilk Test Statistic 0.929 

.. -.............................................. " ..................................... -................ -........ -........ "'" .......... --.... -.-.-...•. -........... " ... --.... . ........ _" ... " .. _ .............. .1. .............................................................................................. -................................... -........ " .... " ................... -.................................. 1 ......................... " .............. . 
Shapiro Wilk Critical Value 0.887 I Shapiro Wilk Critical Value 0.887 

.-........ _ ............... " ............. _ ............... , ...... _,_ ................... ", .... _." ........ "" ....... _"" .... , .... " .............. _ •. "._ ...... " ........... , .............. .1.. ................................ _ .•.. ~ .•.... ' .................... _ ...... _._ ........ _ .. _ .......... _ ..................................................... "'_._.,,_ ........... __ ................................ _ ....... _ .............................................. . 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

:, .. : .. : .... :,.::::: ......... : ... ::.::.: ... ::: .. :.::~ .. ::.: .. ::: .. ::: .. : .. ::: ..... :.: ... : ... :.:: ... ~~:::::=: ..... ~ .. ~.: .. ': .. ~~ .... ::: ... ~.::::.~:~:::: .. ::: ... '~::::: .. ~~:=::~~:::: .. :.·::· .... :::·::·:·: .. ··:·:·::·::·:· .. · .. ···::~11::.'.·:.·.:: .. ~ ... : .............. ::~~: .... :~.~ .. ,,::: ... :, .. : .. ::: .. ::::: .. :.: .. : ... :.:: ...... :: .... :.:'= ..... : ... :.~~ .... : .. = .. ::::~~ ... :: .. : .. ::~~ ...... ::::.::.:: .. : .. ::.:~: ... :.~:~.::.:~: .. ~: .. :: ... :: .. : .. :~:.::::: .. : .. :~.:::: .......... : 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 30.76 

:: ...... :: .. : .. ::::.::.:: .. : .. ::: ..... : ... ~:::::: .. :: ... :: .... : .. : .... : .. :::: .. : ... : .. : .... ::::.:.:.:.:.: .... :=:: .. ::.: ..... ::~:~:~~.'~~!.:~:~:~~~.=~~~~~.~:~I ... :::::::.::~:~·::~~: .. ::··:·JI[·::···~·:·~::·:·~~:· .. ~~::·~~ .. ~~:::: .... ·:::.::.:: .. :.::: ... ~::::::::::::::::.::: .. :~~?~:~~::~~~~~~~~~.:.~:~~.~.~?:::~.~.~[::.::::.:~~~ .. ::.:.::::.:::::.:::: 
95% Modified-t UCL 27.85 99% Chebyshev (MVUE) UCL! 37.42 ......................................................................................................... -........................................... -.--...... -........ -.. -................ " .. ·· .... ·· .. ·· .... ····· .. · .. ·· .. ·· .. ···· .. ·r ...... ······ .. ············ ........... _ ......... " ............... -............................... -............... _ ...................................................... -............. -... -_ .. _ ... --............................. . 

................................... -....... ·········· .... · .. ··········· .. Gam·m·a···b"fst"rib·uti·on·Test" .. -....................................................................... 1"" .... - .............................. ···· .. ····················-·····-·················D~ita··bTs"irii;u"ii"o·n·· .... ····-············ .. · .. _ .. ·····_·· .... ··-·-· ..... -......... -.......... -... . 



~~~~~~~~~~~~~~~~~J~~~~~~;~~~_ )m~pJr~~J5~~~=~~~-·~~ 
.. --.-.. -.-.... -... -.. ~ ....................................... _ ...... -._-._ .................. _ ...•.......... -_ ...... _ .................. ,,_ ........ _ .. __ .... _ ........... - .... -....... -............. ~~ ... -..................... -_ .......................................... - ..................... -.............. _ ..... - ................ __ ... _ ........•. _ .......... -... -............................................................................ _._ ..... _ ................ _ ....................... _-. 

Theta Starl 1.051 
............................................................................................................ - .......................... _ ............ _ ........................................ _ ... _···-·· .. ······T··········· .. ················ .... ········ _ ...... _ ................................................................. - .. _ ........................................... - ............ - ................................................................................................................. .. 

nu star! 778.8 
..... ... ... ...... . .......... - .. .. .. .... - ........................ "-.. ....... ..... .• .. ..... .. ·1· .................... r'" ..... .. ..... ........ .... ..... ... ....... ....... ...... .... ............... .......... .... ........ .... .. ....................... . 

Approximate Chi Square Value (.05) i 715.1 I Nonparametric Statistics 

:~::~:~~ ... ~ ..... ~ .. '::':': ~:':.':':: ........ ~: ~ ....... ~:.~ ... : .... : .... '.:~::~~~~~.~~.~ : .. ~~~~ .. ~ .. '~~ .~~~:~j~~~'~~~ r·.~~~ ?~·~~~~I':: .. ··~·:: ... ~.':.' .':' ::.: ............. ~ .... : .... :.::- ..... : ... :~ .. : .... ~ .... : .. ~ -.... :~ ...... :. :.:.~~ .. :~ :"~.' .... ~ .. ~~~.~. :~:~ !': ~~·~.11·:···:·······~?~:~·~·~·· 
Adjusted Chi Square valueJ 708.1 95% Jackknife UCL 27.79 

• -_ .................. - ......................................... _ ...... _ ........................................ - ....................... i'" ........... '" ... 1···· ........................................ '''''' ··········· .. S's·iYc· .. ·s"i"····· .. (j-·rcT"Ef·· ... ·t .. ··i·············TicLr·······27··6S· .. · .... ·· 

=~===~~~==i~~~~~~~~~~~;~11::==;~!;:1~-~=:_~~==:==::~:====_=~~~~~~~i~~~ =];~~-: 
Kolmogorov-Smirnov Test Statistic 0.202 95% Percentile Bootstrap UCL 27.66 

......................................................... ·-···········kol"mo~io·rov=·Smi·r·nov··S%··Criiicai\ial"ue
T

··········· .. ·.Ci"2·1.S····j········ .. ·············· .. ·· ....................................................... ·················· .. ········ .. ······· ... ·!i5·O/~···BCA···Bootstra'p"O'CL ·············27jii· .... ··· 
····_· .... · .. ·_·Oata···ap .. pear··Gamma···Olstr"iiJutecfat .. ·s·%"Slg'ni'flca'nce "Lever········ ....... ·· ............................. -.................................. ················· ..... ·······9SO/~··Ch .. eby·shev(·Mea·n:· .. Sd)""U ······rfjjs· ...... · 

::~ .. :~:~:::::::.::.::::~:::::::::: ... ~::: ... ::::.~~ .. ::~.::.::.: .. ~~::: ... ~.~::.~.::::.::~:~-~~:~:.:::~~~~:~::: .. :~ ... :~::~::~~:~~:.:: .. :~ .. ::.:::~ .. ::.:.::: ... ~:.:.~ ... : ... ·:.I.:::::::.·::.·.::.:·: ... ::::::::.:::Jl·~:~.:·:~~~ .. : .... ~~ ..... : ............. ::: .... :: .. ~: ... :::: .... :.~.~.::: .... ·.: ... ~ .. ?::.~~:~~~~~~~~~:~~~~~~:~~:::~~E~~~~t .. : .. :~~~~:~~ .... ::::: 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.14 

:.::~.:: ..... ::~: .. :::: .. :: .. : .. : ..... :~ .. :::.:: .. : ...... : .. ::~ .. :::::~~.·~··.··::·::·: .. ~~:~~~~~=~~~:~~~:~~~~~··~a~ma·.UCLj.l··:····~··~?~·~~···~·l·. :.: .......................... : ........ :.: ....... :::~.: .. ~ ...................................................................................... :.:: ...... : ... ~.......................................... . .................................. . 

====_===:==~~;~~~~~~~~L_~=~~~~:~~_~~~~_~_~~~~~~~;~~~~~~~~~~~~~_~~ 
·ReslJ"ii·o·rTi2···S0C·CtoilJ"e·ne) .. _·· .. ··············_· .................................................................................................................................................................................................................................................................................................................................................................................................... . 

........................................................................ -.............................. _ ....................................................................................... ··············· .. ········Ge·neraf'S·tatlstlcs············· ........................................................................................ _ ................................ _ ................. _ ...... _ ....................................................... . 

........................... - ........................................................................ _ ............... _ ................................................................................. ····· .. ·· .. ······ .. ·········•··•·· .. ·· .. ·······1 .. ······· .. ·· .................................................................... _ .......................................... _ .................... _ ....................... _ ........................................................................... . 

Raw Statistics I Log-transformed Statistics 
..... _ ............... _ ............................... _ ........................................................................................ -................................... _................... ···_ .. ·_····_· .. ·· .. ··_· .. ····r·· .. ························ ... _ ........................................................................ _ ........ _ .............................................................. -......................................... __ ............ . 

Minimum 4.4500E-4 i Minimum of Log Data -7.717 

:::.:.: ... :::~::::: .. ~~~~.:.~:: .. ::.:::::::: .. ~::::.~: ... ~ .... ::.:.::=~ .. :.: .. :~ ... :.: .. ::.=:::~ .. :: ... : ...... :~:~~: .. ~~ .. ::=::::.:::.:.:.: ... ::::.::::~~ .. ~~~~. · .. :· .... ~~ .. ·~:·?~~~I:· .... ·: ...... :~· .. ·····: .. : .. ~::::~:·:~::: .. : .... :.:::.::::~~~ ... :: .... ~~:.: .. :.~.:.~: ... :~:.:::::~ .... :: .. ~~ .. =~~~~.~.~~~:~~ .. ~~~~:.~.~.~~: .. ~ .. =~ .. ~~:~~: ...... :.: 
Mean 0.0014 Mean of log Data -6.833 

.......................................................................................................... _-.................................................................... - ....... _ ..................... ··········• .. ···•··· .. ···················1············· ......... _ ............... _ .......................................................................... -........................................................................................................... _ .............. _ ........... . 
Median 8.6250E-4 SD of log Data 0.733 

.... =.:~: .. ::.~:::: .. ::~:~.:~:: .. :::.:~:: .. :.~: ... :::~~ .... ~ ... :: .. ~:::: .. :.::: .. :.:::~ .... ::: .. :.:::.: .. : .. ::.::.~~: .. :·:·:·~~ .. :.: ... :: .. :.~: .... ~~~ .. ::::~·=:: .. ~~· .. ~-~r:·:: .. : ..... ~·~::~~2:~1[~.·: .. : .. : ........ ~~~: .. ·~:· .. · .. ::: .. ::·: .. ·.~::·:: .. : .. :::::.:::.:: .. : .. :~~:: .... :.~~~: .. :.: .. = .. ::.:.:.: ... :.: .. ~.~: ... :.:: .. ~~:.:~:: ... :.:: ....... : .. ::.:::~:~ .. ::.::::::::''':::~~:.~. : .. ::: ... ::~.=.::::~:::: ... :: ... ~ .. : 
Coefficient of Variation 1 0.937 

.............................................................................................................................. _-.............. _ .......................... _ ..... _ ... -........... ····· .. ···· .. ReievantD"C'C .. Statlsti"cs······ .. ··· .. ······ .... ···· .............................................................................................................................................................................................. . 

............................................................. ·-.··.··.·· .. · .. ·····"f~iormari5Ts"irfbutiOn ... Test .. -···.· ... · ................................................................................................. -............................ _···· .. ·_···"Lo .. gn .. o·imai"6Istri·b"utlon··Te·st············ ........................................................... '" 

:.:.:.:::.:::~~:~.~ ...... ~:: .... ~: .. :::::: .. : .. ::~.: .. : .. :.~ .. ~ .. ::::: ... :::::.::::~:: ... : .. :::~ ..... ::.: .. ~~~:~:~:~~ .. ~~:~~~:·!.~~~ ... ~~~.~~:~:~~~r=·:~: ...... ~:::~~~.:1·.1 ........................................... :~: .. :: ... :.: ............ :: ... ::~ ... : ....... ::.:~ .. :.:::~.:: .. ~-. .. :.~~~:~~:~~.~~~:~.~::!~~E~~t.~~r.~~~~~r:·::::.: .. ::.:.~::~~~~: 
Shapiro Wilk Critical Valuej 0.887 Shapiro Wilk Critical Value] 0.887 

···· ......... · .. · .. ····-.. ···· .. ····· .. ········Da'ia···n·oi·t~j"om;8j···at··S%···Sitj"niii"can·ce"Lever .. ··· ......................................... ··· .... ········ .. ····················6ata···appea .. i .. Log .. no·rma"i""at·S% .. ·Signiflcanc·e··Levei""························ .......... . 
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Gamma Distribution Test 
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Kolmogorov-Smirnov 5% Critical value] 0.287 95% BCA Bootstrap UCLi 0.0018 
.......................... -......................................................... _.-................ _ ..................................................................... _ ... _ .......... _ ..................... -.... · ...................... l ..................................................................................................................................... -..................... _ ........................................................... \ .......................................... . 

Data appear Gamma Distributed at 5% Significance Level. 95% Chebyshev(Mean, Sd) UCL I 0.0026 
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95% Approximate Gamma UCLi 0.002. I 
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I I 1 



General Statistics 

Raw Statistics Log-transformed Statistics 
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Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value! 0.829 

....... _ ...................................................... _ ............ _ .......................................................................... _._._._ .......... _ ...................................................................................................... _ ... _ ....................... _ ................................................................................................................................................... L ....................................... . 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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95% Modified-t UCL 0.0023 99% Chebyshev (MVUE) UCL 0.0061 
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Adjusted Chi Square valut 8.288 95% Jackknife UCLj 0.0023 
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Minimum 2.5250E-4 ! Minimum of Log Data -8.284 
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SD 8.4810E-4 

Coefficient of Variation 0.718 
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~~~~~-~~~~~~~~~~!~~~~~~;i;L~_:~~~~~-~~~i~iiitj~ 
nu star 23.19 
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Anderson-Darling Test Statistic 0.402 95% Bootstrap-t UCL 0.0017 
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Anderson-Darling 5% Critical Value 0.731 95% Hall's Bootstrap UCL 0.0015 
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Kolmogorov-Smirnov Test Statistic 0.179 95% Percentile Bootstrap UCL 0.0016 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0039 
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95% Adjusted Gamma UCL 0.0023 
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Coefficient of variation

t 
1.001! I 

......................................................................................................... --........ -....................................................... _ .... _ .. _ ....................................................................... _ .. j. .......................................................................... _ ......................... -......................................................... -........... _ ................... _-............ _ .... ,.. ....... _ ..................... _ ......... . 
Skewness, 2.981! i 
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Theta Star19.1636E-5 
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nu star 30.54 
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Adjusted Chi Square Value 17.02 95% Jackknife UC 2.5201E-4 
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Anderson-Darling 5% Critical Value 0.728 i 95% Hall's Bootstrap UCL 9.1506E-4 
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Kolmogorov-Smirnov Test Statistic 0.481 I 95% Percentile Bootstrap UCL 2.5644E-4 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.8172E-4 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.7188E-4 
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Normal Distribution Test ! Lognormal Distribution Test 

I::~~:~:':~·~?~::~:?~::::: 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
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.... , ........... ~ ..................................... --................... -.-............................. _ ............................... -..................... , .......................................... _ ................. -... - .. _-............... _... . ..................................... _ .......................................................................... -.................... _ .... - .... _ ................ _._ .......................... _ ....................... _ ......................... . 

Maximum 0.036 Maximum of Log Datat -3.3 .................... _ ... -......................................... -............. -.. ---...... -...... -.... -.......................... -....................... ·· .. · .. ·· .. ·· .. ···_· .. · .... fvfea·n· ············· .... ·b~·6087 ............. _ .................................. _ ............... -................. -.... ·· .. ···· .. ·· .. · .. · .......... ····· .. ·· .. ···-.. ·· .. ·· .... · .. ·-M·s·a·n .. of"'i·og··6ata· ·· ...... =5·:045 .. · ... ·-
.............................. -.................................. _ .......... _ .. _ ............................ _ ........... _ .................. -.... _-._ .. _ ..................... _ ... __ ._ ...... _ .... -_ ...... -.................................................................. -............................... -... _-.... _ .. _ ...................................... _ ........ , ........ - .... _ ...................................................... -.... _-_._ .. __ ._ ...... __ .- ...................... -.................. ...,. .. . 

Median 0.0054 SD of log Data 0.66 

-:::~=::::~::==:::~~~=:~:::=:~~==-~==~~::::_:_~~=-~:::.~~t~~~~~~61[·::::·~:·:::·::·:·:··:~::·:· .. ··:·::·::::··:::·::::: .... ::::.: .. :~: .. :.: .. : .. ::.~::::: .. :::.:.:.: ... :.::::::.:~:.:::: ....... : .. : .. :::::.::::.:::.~.:.::::~ .. :.:.:.:::.::~.:·::: .. :::::·:: .. : .. :·:l'::::·:::·:·:: .... ·::~ .. :: .. ::·:::::·· ... ~ 
Coefficient of variationj 1.213 

.............................................................................................................. -_ ..................................................... _ .. -............................ -.. -... _ ................... --.·--_·· .. _· ...... · .. 1·· .. · .... · .... -.... ·· .... ·· ...... · .... ·· .. · .. ···· .... · .. · ...................................... -..................................... -.... -......................................................................................................................... .. 
Skewness 2.99 ...................... _. __ ._ ................................ _ ........................ _ ................................................................... _ ................................................................... _ ................................................................................................................................................................................................................................................................. .J ............... _ ....................... .. 

Relevant UCL Statistics 
.............. -.. -.... -.... _ ............................................ -..... -NOrmal·ijist"i-l"iJuti·on··Test" .. · .. ·· ...... ··· .. · .. ···· .. ·· .. ·· .. · .... · .. ·· .. · .... · .... · .... · .. · .... ··· .. ·· .. ··· .. 1 .. · .. · .... · ...... · .... · .... ·· .......... ·· .. · .. ·· .. · .. ·· .... · ...... · .... ··_ .. ··'Cog·no .. rmaf6istri"t)"utlon··rest .... ·_ .... -.. · .. ···_·_··· ... ·· .. · .. ·_ .. · ..... ··· .... · .... · ...... · .. · .. · 

::.::.~: ... :: .. :::: .... : .. :: ... :.::: ... :.:::.::.::.::.:: ... ::.~ ..... ::.::: .... :.~:~.:::.::~: ... ::: .. : .. ~:~~.:~~:~~~~~ .. ~~ .. ~~:~.~: .. ~·~:~:i~~.~:?~~~~:L:: ... : .. : .. ·.::?·:~.~~·:.:I·::::.:: ........ ~.:: ... :.: ........ ::~ ... : ... ~.~: .... : .... : .. ::: .. :.:: ... :: ...... : ... :: .. : .. :.::.:.:.::::.:.:: .. :.::~~~~~~ .. ~~::~~~~::.~~~~~~!. .. ~~.~~~i.::::~: .. ::.:·~~·~:~~: ... : 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

::.:~.: .. :::.::: ..... :.~ .. ~ .. :.:.: ..... :.:::::.::~:: ..... :.:: ... : .. ::.: .. :::: ..... :: .. :.: .. :: .. :: ...... :~.:::: .. : ..... ~: .... ~:~:: ..... : .. :: ... :~:: .... : ....... ~:::.:: .. ::~= .. :: .. ::.: .. :.: ... ::: .. ::··: .. :::·::·:: .. ··:: .. ::: .... ·: .. ::··:·::~:·::]l·· .. ··· .. ~~.: .. :.:.:::.:.: ... : .. : .. : .. ::: .. ::: .... ::: .. ~:::::.:: .. :.:.: ... :: .. ::.::::.:.:~.:~~ .... :.~: ... : ... : ... :.:~:: ...... ::~ .. : ... :.:: .. :: .. ::: .. ::::.:.:::.:: ..... :: .. :.::.~:.:::::.:::::::: .. ::: ... :: .. :.::.::.:.:.: .. :::.::.:: ... : .. :: .. : ..... :::.:.: .... : 
Assuming Normal Distribution Assuming Lognormal Distribution 

~~=~~~~~~~~~~~~~;iii&~~l~~~~~~~~~::~~--~~~~-~~~i;~i~~~~~~~;~j~l:-~;l 
95% Modified-t UCL 0.0159j 99% Chebyshev (MVUE) UCL 0.0252 

Gamma Distribution Test , Data Distribution 
.... --.............. -..... ~--........ -................. -................... -............................ _ ................................................................... __ ................ -.................... , .................................... ~ .... -.~ ......................... _ ......................... _ .................................................... __ .. -.. - ............................................ _ ........ -._ ............. -...... -.................. _ ............................... -..... - ..... . 

k star (bias corrected) I 1.273 tl Data do not follow a Discernable Distribution (0.05) ................ -.......... -......... _ .................................................................. _ .......... -......................... -........... ·· ...... · .. · .. -·Thsta .. ·s·tarl .... · .. · .. · .. · .. o:·O'o·ssr"·· .. · ...... · ................................................................................ -....... -.. -.... --.... -........ _ ............................................. -.......................................... _ .. -.............. -...... -.... .. 
........... _ ........................................................................................................................................ _ ................. ··· ... · ...... -··-··· ....... _···· ... ···· .. ··_ .. ·t······· .. ·· __ · .... ··-.. ·_· .... 1' ....... -...................... -................... _ ................................................ _ ....................... -............................................................................................. _ ...................................... .. 

nu star! 22.92 I 

==~=-~=:=:=~~~~~~t;~~~~~:~~g~~F~~~r:~:=~--==:::====~~:~~~~~~~~~~~~s~~;~~:~;~;:::=;:~; 



"I ',' r' 'I" ~ '-' ·1,- -'. I·" - &: -, -I' .:', "" I ' , 
.u ....... u ... u ....... u.u ... u .. uu .. u.u.uuuu.u.UUu.uu ..... u.u .. u:uu.~':u.u ......... ~~!..~i.~:.~u.~~.~u~.~.~.~.~: ... ~~.lu~.:JI·.u ......... T.\49 ~q j . ....... . ..... U' ._ ... _~ ... u.u ..... u u ... _' .. ~ -u .... , .' -~- uu ..... uu9~~u:..~~.~~.~~~:~.~~~ 1.' . . . .. ~. ?~.~~ 

i 95% Standard Bootstrap UCL! 0.0141 ... 'u .... _ .. uu ... uuu.u ..... _ .... uuuu ... _ ... u.u.uuu.u.uu .. u._ .. u._.uu.u .... u ......... u.uuu_.u .......... uuuu .... u.u._ ....... u .. uu ..... u ... u.u.u ... ~uu.u.u.uu .. uu.u.u .... uul!················_·········· .. __ ···· .. ··········· .. ·u··.········ ............ -.................................................... _._ .............. u ...................... ·.u._ ........... 1-..................... - ...... - ... . 
Anderson-Darling Test Statistic I 2.375, 95% Bootstrap-t UCLI 0.111 

.::.u.:.:.-.::: .. :::::.::~.~.~ .. ~-.::~::.:::.:~.::~:~:::.::-.: ... :: .. ~::::-.-.~~~ .. ~~~~~=:~:~~~~~_..~~.-.~~!:~~~~~::~~!.~~:'I'·.:::.:·-.·::.·_.:?::?.·~~:.-.L~:··:·::.~·.:.:··.:: .. -. .. ~ .. -.:.:-.::.:~:.:: .... -.::~~-..::: .. ::.:.::::-.::::~~.~~ ... ::.: .. :: .. : .. ~ ... :~~.~~:::.~~~!.~~~~~~ .. ~~~~~~:~·:.~~·~11·.·::~.::.:-..:::?:·~??.~ 
Kolmogorov-Smirnov Test Statistic 0.4931 95% Percentile Bootstrap UCL 0.0157 

: .. ':::.::.::::::.':':.::-':-'::: .. ':.:' .. :.~":.:::.::::.:.-.: ...... :.:~~~-.~~~~.~~~~=~~!~~~~~~~ .. :~~~:~~~:~~ .. :~~~~~t::::.~~=?~~:~~·.::l:::::~.::::::::.·.·.:.::::~~.:::-.:~:::.::::: .... -.:::.: ... : ... ::.:: ..... ~.:: ..... : .. : .. :: .. : ... :.-.~:::: ... : .. ::.=~.~:~:::~~~.:~~~~~~~~~~::~~~:r::: .... ~~ .. ::.:?~:?.~~~.-..: 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 0.0241 

.... _ ............. · ......................... u··.·· .. ··· .. Uu·······Ass·!:i"mlng··Giim·m·a···Olst"r"ibiit·lo·n·········· ................. u ............................................................................ _ .... _ .. u ............... uu··················99·%···Cheby·s·hev("M·ea·n·;"'S'drUCL' ... u··········6:·0438 

.................. _ .... u .................................................... u··············-·
95

%···App·rox"i"m·ate· .. C3"a.m.maTiC"l] .............. u6:.0.1.s3" ................... ··· ... ··.··· .... ·.·.·u .......... ·· ............................... u .. ·.u ...................... u ...................................................... u ...... ·· .. ··.········ ... y .................................................. . 

~:~~:~~~_~~~~~;~~~~~~~~~~-U~~-~~~~~~~~~~~~~~~:~~;~~~~~~=~~;~~~~I~~~~~ 
·Res.lJ"ii.o.r .. 1/2.SD"Ctbery.i!"iu.iTiY'·.Uyu ..... u .................................... y ............... y ................................................................... y .......................... ,. .......................................................... u ............ · ... · .......................................................... u .. u .............................. · .. ·.· ........ · ... u· ............................................... . 

....... u ............ · .. u· ......... _ .. u ................ y ...... u ................ u ................................................................ u ... u ........... ·.·_ .. ·· .... u ........................................ Gen .. eraT .. StatTstics ........................................................ _ .. u .................................................................................. _ .............. u ................ Uu ......................... · .... u 

................................ u ..................................................... u·········· .. ··R·aw··Sta"ti"s"iIcs······ .. ········ .. ······· .. ···u ............. -..... _ .... -.... uu ...... u .................. jf" ......... u ............. u .. u .. u· .. ······························ .. ····"""[og="t,irl"sfo·rnl"eci"sia·iisti·cs··· .... ·· .. ······· .. ·· .. · .... ············ ................................. . 

................................................................. - ........................... _ ................... _ ............... · .. · .. ··· .. ····· .. ··· .. ··················· .. ·Mln"i'mum ··_··_ .. 0: .. 32· .. ····· .... ····· .. ··· .. ······ .. ·· .. ·· .. ····· .. ···· ......................... -...................................... ··············· .. · .. · .. ·Mln"fiTl·u .. m .. ·ofTog6ataT .. ·····:·fT39 ......... . 

Mean 0.766 Mean of log Data -0.403 
........................... _ .......................... _ ......................................................................... ················ .. ·········· .. ······· .. · .. · .... Median· ·_········ .. ··0:6·9· .. ······ .................................................. -.................................... -.-................................. ········_· .. _· .. · .... ·sD"·oflog··Data .. ··· .. ····· .. ···6:·5·66· .. · 

SD 0.403 
................................................................................ -...... _ ................... __ .......................................... -......................................... _ ..... " ..•. _ ............... _ ........... _.]' .................................................................................................................................................................... _ ...................................................................................... . 

Coefficient of Variation 0.527 ! 
................................................................................................................................ ···················_·_ .. ······· .. ··.········ .. ···_N·· .... · • ............ _ •. _ .. ·_···_ .... • .. -········1· .. ···· .... · .. ····· .. ·-······· .. ······ .................................................... -... _ ................................................................. ·• .. ····· .. ··· .... ··•······· .. ·•·· .. ········· .. 1····· .. ······· .......................... .. 

Skewness 0.315 I 
................................................ _ ........... __ .......................................................... _ ........................................ __ ............................................................ _ ................. .1.. ............................... _ ............................ _ .............. _ ........... _ ........................................ _ ............................................. _ ............................................. _ .............. .. 

. _ ..................................................................................................................................................................................... ···· ... ···· .. -·-····Reiev~ini·ucC·Statlstics···-··-.. ··· .. ·· ........................................................................................................... _ .......... -............. _ ................................................... . 

=:~-=:======~===~;~~~~~~;~~l=~i~~l=====~=~=~==~;~;~~~~~~;~l~--=;~ 
------------Data-iippearNOm;ii~;~~:r~~~~~~-----~:~~-=-l-----Daiii-appeai"Lognorin~~~~~~~~~~~er--~~~: 

_~~~~~~~~~~~~~~;;~~~~~~~~~~==~~~~~~f~~~~~~~~~~~;~~ 
95% UCLs (Adjusted for Skewness) 1 95% Chebyshev (MVUE) UCLj 1.412 

=~=:~=:_:=~==~==:~~==-=:~==~~~~~~E=;~~j::=~======:=====~~~~~~f~~~l-::-=~;i~ 
···· .. ··············_················ .. ···········_···Gamm·a .. ·Ofstrlti"lition-.. Test······ .. ·· .. · .. ········ .. ·· .. ··········· .. ·· .. ····· .. ······ .. · .. ··················'1·········· ....................... _ ....................... _ .............. ·· .. ···· .. ·· ...... ·Oa·ti .. ·6istri"bu"iion .. ····· .... ····· ...... · .. ···· ..................................................................... .. 

Theta Star 0.291 I ................................... -...................................................................... _ ....................................... _ ...................................................................................................... + .............................. _ ............................................................................................................................................................. y .............................................................. . 

nu star 47.4 ~ 
.................. -........................................ ········ .. ··· .. ····A·p·pro)("imate···C'hTs .. q·u8"re""\lalue···(·05')" .. -· .. ·· .. 32·:·6· .. · .. ······ ! ....................................................... ············ .. ··············N·on·p~ii"ra·metric .. statis"ti(;s .................................................................................. . 
.................................................................... · .. ······ .. ·-·· .. ·· .. · .. ···· .. ··Adj"ustecfLev·sfofs"i"g·nlfica·nc·e"f···· .. ········O-:(i231"1"··· .. ······ .... · .. ················ .............................. _ ............................. ···· .. ················· .. ························· .... ··95% .. C"LT"Ucir···· ... ·· .... ·Oj~·8i·· 

:: .. ~::::.::~::.:~: ... : ... :::::.::::.:~~:.::~:::.:.::: .. ::.:: .. ~:::.::~~~~~~:.~: ..... :.:.: .... ::::~~!:~~~~~:~~~:·:~:~~~i.~:.~~ .. ~~I::: .. ·.:·::: .. ~:?:::~~·:·.: .... I::~::: .. :: ..... :.:.::.::.: .. ::::.: .. :~ .. ::.:~ .. : .. ~~~~ .. ~~.::::: .. ~~.~ ..... :.~:::.::.:.:::: ... :.::-.:: .. -.::.:: .. :.:::::-.:.::: .. :~~~:.~~~~~~~~i~~9~~:~ :: .... :.:: ... ~:~::~?:~.~ .... : 
95% Standard Bootstrap UCL 0.976 

................................................ _ .................................................................. -........... - .. _ ....................... ·· .. -· .. · .. ·········· .. ··· .. ····· .... ··· .. ·····1 .. -····_····· ......................... J. ........................................................ -......... -....... -..................................................................... _ .. _ ............... ················· .. ······ .. ·-······1· .. ··· .. ········· .. ···· .................. . 
Anderson-Darling Test Statistic 0.424 I 95% Bootstrap-t UCL 1.035 

............................................... _ ................. ·········· .. ····Anderson::Oari"lng··S·%··Criiicafvai"uef··· .... ··· .. ··0·:·725····r······· .. ············ .. ·········· .. · ........... -........... -................................... ··· .. ····9·5%··H·aIFs .. BootstrapTjcCr .. ·····_····0:·S42· .. ·· 

................. _ ....................................... ················· .. ······ .. Kolmo·g·orov·~smirnov-fest-s"iailsticl"· .. ····· .... ···6:·1··S··-·-I .. ······· .. ····· .. ······ .............................. - ........................... ·· .. ···_g5%···Pe·rcentfis···sootstra·p···UcLl··········· ... ··0:·979···· 
I I 



, " ~ ':T:{;; , I - -' ilii J - ~: I - '«~ -I I "J" I .. - lL ,,'" 
I-= .. L .... l. :.i".i2D2ajta2.~ .l.J"aLC"p2"ple2ar2 __ G2,KaJfu~ mU~ .. ~ili~;i':~~Di~1·:;~::d~:t~~C~~~~~~:~~ Le~:i.2~11- ~---- .. .....:- ---- ..•... 95%· c;e~~;~~~~::~~~~~lL .~:::~ . 
....... .... ............ . ". ... ".... . ....... ""'" "'''''''' .......................... " ............ , ...................... "........ . .......... . ,,-- .... " ........ " -- -." ... J ...... " "" .. " .................... _............ . ..... ...... .. ....... ....... ... ...................... ..... . .......... ....... ....... . .......... , - ......... . . ._ ........ __ ........... -I i 97.5% Chebyshev(Mean, Sd) UCLI 1.605 
"".". __ .... " .. _._._ ... _ ................. " .. " .............. ,,_ ......................... _ .. "._ ... " ...... _ .............................................. _ ...... "._ ...................... _ ........................ " ............................... _. __ ......... _ ........................ _ ........ _._ ......... _ ...................... _ ............................. _ .......... _ ................................. _ ....... __ ...... __ ........................................ " .. 1... ........................................ . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 2.103 
...................................... -............... _"" ....................... " ..... " ... " ..... " ... -.. " .......................... _ .............. " .. "" .. " ...... """ .... " ... ".-..... " ................... .,.. .. ,, ............................. "."." ...... " ...... " .............. " ........................ " ............................... " ............................ _ ........................... " ... " ....... · .. · .. ···· .. ·······,,· .. ····· .. ····,,· ...... _ ...... ······ .. ·1· .......... · ... _ .. " .................... .. 

95% Approximate Gamma UCLj 1.113 ! .......... " .......... " .......... __ ..... " ........................................................................................... " ................................................................................. ~ ..................... " ..................... "' ................................................ " ............................................................................ _ .............................. · .. · .... · .. ··· .. · .... · .. " ...... " .... · .. ·· .... ·· ...... ··· .. l· .... ········· ........................... . 
95% Adjusted Gamma UCLI 1.208 ! 

~::=:==:=~·=:~~~:~~~~~~~:::=~~=:~=i~::~:=~~:==:~~=:~==~:=~~!i~i~~~~~·~~·::=;=~~i 
··R·e·suTf··or .. ·1i2 .. ·S·0C .. (boronf··"··-.. · .... · ... · .. ····· .......................................................... " ..................................... " .......................................................................................................... " .................. ""' .. " ... ,, ........... " ........................................................................ " .. " ......................................................................... .. 

.......... _ .......................................... _-....... "' ..................................................... " ..................... " .......................... _ ...................................................... Generai""·Sta·ils'tlcs .... ····· .. · .... ·················· .. ······ ... -.................................... " ................................................................................................................................................... .. 

Minimum I 13.3 1 Minimum of Log Data 2.588 
.... _ .............................................................................................................. _-.......................................... ·· ...... ·· .. · .. ·· .. · .... ··· .... · ...... ···_······ .... · .. ··1·· ... ·_ .... ···· ... " ....................... " ............................... -............ -.................................................................................. ~ .............. - .................................................................................... - ...................... .. 

Maximum 47.9 Maximum of Log Data 3.869 

~~~~~~~~:~~~~~~~~~~~~-~I~~I'~~~~~~~~~~~~~~~~~~~~l·~~~~ 
Skewness 0.532 

••••••••• _ •• ____ ••••••••••••••••• _ •••• _, ............. _ •••••••••••••• ·_ ..... ·_.· •• ___ ................. w ••••• _ ••••••••••• •••• _ ...... _ ............... _ ................................ ~ •••••• .......................... ................ ~ ......................... ............. • ..................... u ..................................... _ ....... _ .................................................................................. _ ................................................. _ •• _..... .. .................................. _ ....... . 

........................................................................................................... _ .................................................... ·· .... · .. ···· .. · .. · ........ · .. · ..... · .. · .... ···-RelevantTiC-C .. Statl·stiC5 .... · .. · .. · .. · .. __ · .. · .. · .... · .... ·· .... · .... ··· ... ··········· .... ·· .. · .. · .................... -...................................... "'_ ....................................................................... . 
"' ................................................................... _ ................................. _ ..................................................................................................... -..................................... ·· ........ ··· .. l-.... · .. ···· .... ··· .. ·_ .... ·_ .. __ ··· .. · ...... · ...... ·· ............................ _ ............................................. _ .......... _ ....... _ ........................................................... _ ......................... . 

Normal Distribution Test I Lognormal Distribution Test 

~::·==:~-::=-=~=~~:~::=~===:~~-::~~~~fF=~~~=:=::::::=~:::==:==:=:::~:Z-:-~;~;i~f~~~t~-:::~i:~: 
·· .... · .. ··· ................ ·· ........ · ...... ·bata·appear··Normarat'5% ... Si~in'iflcii"nce"Cevei .. ·_--........... ·· ................ ··r .. ··_· .. · .. ·· .. __ ······· .. ·bata .. a .. pperii·"Lo·iino·rmarst .. fi""% .... Slg·niflcan .. ce"Level"'· .. ····· .. ····· .................. -

--~~·==~~==::~:~:=-~:~~;~:;~~~-;~~;~u~~;==~=~=:=::::==-:-=r-:::~~====-:-~;;~=~~~~~;;;;,~~~~-::::::~:::=:== 

:~~~-~~:~~~~~~~~~i~8ffi~·~-~~~~~~~~!~iii~i!~f!~ 
.................................................................................... ··Ga .. mma .. ·oistri"butl·o·n .. ·Tes't ........ · .. · .. ·· .... ·· .... · .. · ......................................................................................... _ .. · .. ·· ........ · ...... ·_· ........ · .. ··· .. ··· .. ·· .. · .... · .. Oata .. "[j .. istrlbutIOn" .. · .......... ·· .... · .... ···· .... ···· .... · ..... ·· .. · ...... · ...... ··· ........ ·· .. -.............. .. 

:=:~======::::::-=:::-:=::::~==~~~~~~~~~;:,F=~~:~[====:::~~~~~~~~~~~~~~~i~~~~~~~~C:::=:::::::: 
:~~::: .. :: .. ::~ .. :::.~: .. :: ... :: .. :::~ ... :~:::.:: .... ~.::~: ...... : ... :::: ... : .. ::::::::~:::: .. ::.:::.:~:.:~: .. :: .. ~ .. ~::·:::~~·~~:~ .. ::·~~::: .. ~::~~·:: .. :·:: .. ·:·:~·~:·~~~·~l ....... ~~.:~~::?:~::~: ... ::::.: .. :: ... :.:.:::: .... ::~.: ... :: .. ::.: .. :.:.:.~.::::: ........ ~: .. -.::::::~:.:::.:::.::: ... :.:: .. :: .... ::~ .. ~.:: .. :::::::::::::.:: .. :: ... ::::::.:.::::: ...... :::::~.:::.:: .. :.: ... :: .. :: .... :.~~::: ..... :~:::~: .. : ... :~.: .. : .... : ... :.~.:::: ..... :.": 

Approximate Chi Square Value (.05) 47.24 Nonparametric Statistics 
................................................................................... ·_· ........ · ...... ·Adj"iJstecfCev·si"ofsi·gnTii"ca·ncey· ...... · ...... ·o:·02~3"1·1· .. ··· .. ·········· .. ·· .... · .... · ..... · .......... · .... · .... · .. ·· ........................................................................................................ 9S% .. ·c ... Cf .. u·CLT· .. · .. · .. ·"3·~t:6"i· ...... .. 

:.:: ... ::::.:: .... ::.::::.:.: ........... ~ .. :.::::: .. ::.:.:~.~ ...... ::: ... ~.:::::::.::~.:.:::.: .... : .. ~~:: .. ~~~~~~~~:::~~~~~~~:~~~::·~~~~~·[:.~:::~·~~:·~.~ .. :::~.::::1.·::: .. ::~::~~:::.:.:::~:.:.: .. ~ .. ::-. .... :.~.:: .. ::::~~.~ .. :.~.::~ .... :::~:::::~~:.-.:-.~ .. :~::::~: ... : .. :~~~:: .. ~::~~::~:~~~~:.~:~~:~~~n.~i·~~-.·:~~~I. .. ·:.::~~:~~:~:~~ .. ::~ .. : 
! 95% Standard Bootstrap UCL I 34.22 

:: .. :.: .. :~.:~.:::::: ... :::.~: .... : ... :.::.::::::::::~.:.: ... :::.~::.::: .... :::::::: ... : ... :.:::.~~~~~~~~~~~~~~~~~ .. ~~~~~:·~·~~~·~~~~~if~·::··:~~~ .. ·· .. ~::~? .. ~]·:~ .... ::::·::::~: .. ~: ... ::.::.::: .......... : .. : ... ::~ .. :.::~.:: .. ~.: .. :.: .. ::: .. :.::=:~.:.: ..... : .. :: .. ~ .. :.:: .. ::.:: ... : .. :~~~:::~.~~~~~:r.~~:~E~~:~.ll~ .. :·:~··::~?~·~~:~··::::: 
Anderson-Darling 5% Critical Value. 0.723 I 95% Hall's Bootstrap UCL 35.13 

............................................................................ · .. · .. · .. · .. ···Kolmog·o·rov:·s .. ililr·n·ov·yest"·Statisiict .. · .. ·· .... · .... 0·:·1 .. ·59· .. ·'1" .. ····· .. ··· .... ·· .... ·· .. ···· .. · .... · .. ·_ .. · .. _· .... · ........ ··· .. ···· .. ··· .. ·· .... ·· .... · .. · .... ·9S% .. ·P·ercenti"ie .. ·sootstrs·p· .. U-cU .... · .. · .... j4·:6T· ...... .. 
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Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 34.41 
! 

95% Adjusted Gamma UCL 19.68 I ! 

~:~.:.~:.:::.::.::~ .. :: ..... ::: ... :::~:::::: .. :.::.:~~: .. ::.::~~:::::: ... ::::: .. ~:~: .. ~:::::::=.: .. :~.::.~:: ..... :::.:.~: .. -.::=: .... ~~.:.::: .. ~~ ... ~::::.:~::~:::~~~: ............... ················· .. · .. ::·::::·:::: .. ·:::::1· .. :··::·: .. ::: .. :~~::.:.:::::::~ .. ::~ ... :~:.::.::.:~::: ..... ~:.:.:.:::~.~ ..... :::: .. :~~.::~.:::::: .. :.: .. ::.:: ... ::::.~ .. :::.:.:: .. :::: .. :::::~~:::~: .. :: .. :.::.~~.~~ .. ::::.:.~ ... : ... ::: .... JL:.: ... :: .. : .... ::: .. ~:::.:::·:~::: 
Potential UCL to Use Use 95% Student's-t UCL 16.85 

., .......... -......................................... _._ ....... _ .......... _ .. _~ .......................... _ ... _ .. , ............ _ ..... _ ....................................................................................... _.................................... _ ...................... __ .. _ ........................................................................................... ······· __ ·_·············· ___ ···._·_··········v~··.···· .......................................................................... . 

........ -................................................ _ ..................... -.................................................................................... -................. · .. · .. ································ .. ··GenerafStatlStlcs .......... _ ..... --..................................... -.................... -................................................................................................................................ _ ................ . 
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95% Adjusted Gamma UCL, 0.0202
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Recommended UCL exceeds the maximum observation 
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General Statistics 
.................................................................................................................................... _ ..................................................... " ......................................................... ···-···1······_····· .. ························· .. · .. ··· .. · .......................... " ................................................................. - .. - .... " .............. · .. " .. ·· .. ·························1··················· .. · ..................... . 

Number of Valid Samples! 9 1 Number of Unique Samples! 9 
..................................................................................... " ................................................... _ ............................................................................. !.._ .................................... c ................................... _ ........................ " ........................................................................... _ .................................................. " ...........••.....•. , ..................... _ ............... . 

.......................................................... ·· .. ·············-···_··_··_···· .... ·····Ra·w···Staiis"ilcs .......................................... " ...... " ........ ··· .. · .. ····················· .. ···r········· .. ·-.. ·········-······ .. ······_· .. ·····················Lo·g:tran·sfo·rm·ed···S·tatlstlcs·························· .. ········ .. ·· .......... -... -.. -........... . 

......................................... _ .............................................................................. _ .................... " ................................ _ ........................ " ... " .......................................... .: ............................. - ...................... _ ....................... " ..... _ ................................................... _ ..... _"._ .................... _ .. _ ..... _" .............. ] .......................... " ............. . 
Minimum I 3.32 I Minimum of Log Data 1.2 

............................. - ....... _ ...................... _ ........................................................................... _ ....................... _ ....... - .............................. ] ........................................... \ ..................................................... " ............................ -............................. _._ ...................................... "...................................... . ............ _ ..................... . 

_ .................. __ ............. ... ... ... . Maximum 11.8 I Maximum of Log Data I 2.468 ........................................................................................................................ _ ................. _ ..................... .,.. ................................... ".-.. , .................... _ ............................................................................................................................................................................... _ ...........•... _ .............. -............... _ .•.. 
Mean! 6.698 I Mean of log Data I 1.8 
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Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
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k star (bias corrected) 3.458 Data appear Normal at 5% Significance Level 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.2 
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Shapiro Wilk Critical Value! 0.829
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 
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Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL

j
' 15.14 
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95% Modified-t UCLI 11.83 (MVUE) UCL, 22.23 
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~:::.~:.~::~::.~::~.::.:::.:.:: .. :.:.::: .. :: ... :::.::.:: ... : ... ::.:.::: .. :::.~: ...... :: .. :.::::::: ....... :~ .. ::.: ..... : ... :.: ... :~ ... :.:.::.:.:.: .. ~ .. ::::.:::.:.:.~::: .... ::::.: .. :.:~:~ .. ~~~~~r: .. · .. :::·~~::~·~~: .. ::· .. I·:: .... ·~~::::::·:: .. ·::·: ... ::: ... : ... :.: ... : ... :::.:.:.:.:: .... : ...... : ... ~=: ... :~:::.:: .. :.::::::.::~~::.:.::.:::.: .. ::: .. : .. :.:: .. ~~~"~ .. :::: .. :.::.:::: ... ::::~: .... : ... ::::: .. :: ... -~ ... ::::~ .. :: .. :: .... ~:~~::: .. :.: ..... :::: ... :::: ... :::: 
Approximate Chi Square Value (.05)1 71.95 Nonparametric Statistics 

......................................................................... -............ -.. " ....... -"Adj"lis'te'cf'Leve('o{si'g'niflca'n'ce' .......... -·""if623'1"· ........ · ...... ·-.... ·--· ............ ·_ .. ·-................ · .. · .. · .... _ .. · .................... · ...... · ...... ·· .. · .... -.. · .... · .. · .... ·-.. -...... · ...... 9 .. 5%· .. cCf·U-ci .... · ........ Tfs·6 ........ -

95% Standard Bootstrap UCL 11.48 
......................... _ .......................................................................... An·de .. rson~Dariing .. Test .. Siati's'iic .. · .. ·-.......... (r4fr .. ·-... -............................... -...... -........................................................ ·-· ...... ·-.... ·---...... ·g·S% .. ·s·ootst'ra .. p·:nJ'ei · .......... -123·f-.... · 
.......... · .... · .. ·· ........ · .. ·-.. -~ .......... ·-.................... · .... · .... Anderson~ .. 6a·rling .. ·5% .... crltic·aj'vafu .. e · .......... · .. 0-:7·22 ............... -................................................................................... · .... ·_ ............ -·S·S% .... H·alli·s··BootstrapTfc[ .. ·--·f{2S ........ .. 
.... · .................. ·· ...... · .... ·· ................ · .. · ............ · .... · .. · .......... Kofii1o{)'orov=S'mlrnov"Test"StaiTstlc · ...... ·0·: .. 1·8·2 ................................................................................................ -.. -.. · .... 9S% .. ·P·erc·e·ntiie .. Boo'tsira·p .. LTCL· _· ........ ·rL·4·S ........ .. 
· .. · .. ·· ........ · .. · .... · .......... · .................... · .. · .... · .... · .... Koi·mo .. ij'orov=Smi"rn'ov'S%-Cil'ii"cai"Value ........ 6:·28" ........ 1"' .. · .................. · ........ ,,· .. · ...................... · .... _· .... · .... · ...... · .. · ...... · .................. · .......... 9S·% .. ·BCA .. ·Bootst .. ra·p .... UCL .............. f1 .. :·5~r .. · .. .. 
· .... · .. · ............ Data-a·ppe·a·i .. GiiITi·ma .. ·i5fs·tii'b'iJ'ted· .. a·i .. ·s'%'''s'i'g'niflcance Tevei" ................ ·T· ...... · ........ ·• ...... · .. · ...... · .............. · .......... · ............ · ........ -· .. · ........ 9S% .. ·Che"tiysh"ev('rv'·e·i3'ii .. ;· .. Sdj'"Ci'ci ........ -.. 1·~r82 ........ · 

....... _ ..................................................................... _ ............................................................................ -... __ ... _ ..................... ·_ .. · .... · .. -.... · .... ·Gen·e .. rafStatfsiics .................. · ........ · .. · ......................................................................................... _ .......... _ .................................... _ ........ _ ............................................ . 

................ _ ................. __ ........................ - ........... _ ............................... " ........................... _ ................. _.................................................. .. ...... _ .................. ,. ...... _ .. + ............................................................ -............................................................................... __ .... _ ........ _ ............................................... _.. .. ............ _ ............... _ ...... -

.................................................................... _ .... ~ ........................................................................................................ ~.~.:~.~ .. :~~.L ............... ~.:.?.~~ ........... __ ............................................................................................................................................................................................................................................ _ .............. . 

.......................................................................................................................................................................................... · .... · .. · ........ · .... · ........ · .. Refevant .. DcCsiB .. ii·5tic·s· ...... · .......................................................................... _ ............. -.............................................. _ ................................................................... .. 

.... · .. · .... · .......... · .......... · .................. · ...... · .......... · ...... · ........ Normafi5istiibu·ii·on .. ·Tesi· .............................................. · .......... · .... · .. · .. -· .. · .... · .. ·r ...... · .. -· .. · .. _ .. ·_· .... · ...... · .... ·· .... · ...................... · .. "Lo .. g·normai"'Blstii·b·uiion· .. Test· .. · .... _· .......... · .. · .................................................. .. 
_ ................................................................... _ .................... _ ...... · .... · .... -·shiipi'ro .. Wi"i'j( .. Tes't .. Staiistlc·I· .. · ...... · .... · .. Oj~·68 .... 1 .... ·-.. · ........ ·· .......... · ...... · .................................. · .... ·_·_· .. ·_·· .... · ...................... s'l'a·plro .. wii'k .. Tesi·st'ati"siicT· ........ ·· .... il':'9·1 .. 6 .. .. 

Data appear Normal at 5% Significance Level ~ Data appear Lognormal at 5% Significance Level 

:~~~~~~=~~~===~~;;~~~~;~;;~;,;:=~-==~:==t-=:===:=::::=:;;;~~~~~;~;~s;;.~~==:~==--~= 
.............................................................. _ ............................................... _ ... _ ............ - ....................................................................... _ .......... _ ............ _ ... _ ...................... j ................................................................... -............................ _ ........... _ ...................................................................................... - .................. , ........ -.................................. . 

95% Student's-t UCLI 30.33 I 95% H-UCL! 42.41 

~:=~~=:=:-:=~~~~===-=;;~~~~~i~i=~i~-f===-====;{~;:~;~*~~~~;I;tE;~~E 
............................................................................. _ ............................................................. _.:~_~~ .... ~~ .. ~!.~~:~.~.~ .. ~ .. ~.:.L.. ...... -~~.:.~.~ ......... L ...................................................................................................... =:~ ... ~.~.:.~~.~~.:~_.~~~.~ .. :? .. y~.:J. ........... ?.~.~?.~ ........ .. 

! · .... · .. · ........ · .. ····_ ........ · ...... · .... · ........ · .... · ...... · .......... · .. ·Gam·nl's .... 6i·s"l'rihuiion .. ·Tes"l' .............. · .... _ .................. ·-........ · .. · ........................ --.. 1" ..... -... _ ........................................................ · .. · .......... · .... · .. · .... Oa·iB .... Ois'tlibu·ii·oo .......... · .... · .. · .......... · .... · ............................. -.... -........... -............. .. 
.......................... _ ............................................................. _ ............................... _ ....................... _ ......... _ ........................................................ .., .......................................... + .......... _ ..... _ .... _ ....................................... -............................................................................................ _ ................... _ ............ -...................... -..................... _ ............... .. 

k star (bias corrected) i 1.757 i Data appear Normal at 5% Significance Level ........................................................ _ ....................... -................... _ ...... -........................................................ -.............. -....... -.......... _ ........... + ........................................ + .... _ .... _ .............. _ .. - ............................... _ .................................................................................... __ .... _ ..................... _ ....... --.............. -...................... -........... _ ........... .. 
Theta Staq 12.18 I 



,mc··{}[~/},I ;>;:~,(.~:uc.:~B.:i'di2tl~·~~:;;:t·rl ";~·.'~]:.l·Sill.<~~·;f'u . ,., .... ···.1 ~:\. ';"~' 'I~~ .~':' .,~:.'iL['U::;::ckr::;· ":<1.· ..•. ":. ..... '1::j}\5,{j,.;,[- .. 
nu starj' 31.63 j 

-.....•............................................. - ......... - .. - .. - .. --.... --....................•.•. ~-.... ~ ......... - .•......... - ................ - •... -.-......................................... _ ......... - ·_··_··········_·····_···········_···i·············_··_ ........... _ ..... _ ...................... -.......•......... _ ... _ ................................ _ ......... _ ... _ ........ _ ................. _ ................................................ _ ..... _ ... _ ... - .... _-... . 

Approximate Chi Square Value (.05)! 19.78 i Nonparametric Statistics 
i ! ................................................................. ··· .. · .. ·· .. ·························Adj"lJste·cTLeve"j'"·of··sT~iii .. ifi"cancer .. ····· .. · .... ·Ojj23·1T·················· ............ " ............................................................................................................ ·················· .. ··g5%·cLf .. CicLT· .... ··· .. 2·if3········ ..... . 

................................................................................................................................................................................................................. ..1 ...................................... + ................................................................................................ ·········:~~····~~·~~~·~·~·~-·~·~ .. ~·~~~~~·~··~·~.=·I·· ........... ~.~.:.~.~ ......... . 
Anderson-Darling Test Statistic I 0.391! 95% Bootstrap-t UCL 32.35 

.. :.~::.:~ ... ::: .. :.:.:: .. ::.::::: ... : .. ~.:~ .. :.:: .. ::::~~:~.::::~:.:~.:~:~~~~~~~~.~?:~:~~~.~~.::~~.:.~~~:~~~~~~~~~~I~~~11·.·::··~·.·:~.::?~?~~::.I:·~::::·.::::·:: .. ::~:~ .. :.::.: ..... :::.:.::~ .. :.~:.:.~ .. ::~:~~::.:::: .. ~.: .. ::: ....... ~:: .. : .. ::.:.:~.::~.~~::~~~~~'.~ .. ::~-.~:~~~~~~:~:·~~:~:r:·~:.··:~~.::~:~·:·.·:::: 
Kolmogorov-Smirnov Test Statistic 0.18 I 95% Percentile Bootstrap UCL 29.69 

Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 42.33 

.................................................................... -................................. -............................................................................... ··· .. · .. -.. · .. ······ .. ··········· .. ·· .. Genera"f·Statlstics···· ................................................................................................................................................................................................... -........................ .. 

.......................................................... ·-·······························R·aw···StB·tls"llcS"···· ........................................ -........ -..................... ,........................ . ............................................................ _······ .. · .. Log .. :tra·nsfo·rm·ecfsiatl·Sli·cs·· ... ······· .. ···· ............................................................ . 

................................................................................................................................................................... - ............... ················· .. ····· ... ·······1·· .. ·· .. ········ .. ·······....... .. ..................................................................................................................................................................................... -..................... . ....................................... . 
Minimum 212 Minimum of Log Data 5.357 

... _ .. _ ............ , ......................... , .. , ............ _, ... _ ....... .,. .... - .............................................................. .,. ......................................................... _ ....... _ ......................................................................... -........................................................................................................................................................ _ ......................... _ .......... _ ..... _.... . ................... --....... _ .. _ ... _. 

Maximum 442 Maximum of Log Data 6.091 
.......................................................................................................................................................... _-.... _ .................. ·---·· .. MeanT···· .. i3"o·j· ... ·· .. ·····r .. ··· ... -·· .... ···· .. ···· .. ·· .. _ ................................................... _ ........... ·· .. ········ .. · .. ·· ...... ······ .. ········ .. ······Mea·n· ... ofi·og'Data ················5:-7·67····· 
.................................................................................................................... _ ...................................................................................... _ ........ ·· ... ········· .. ···········_··· .. ·· .. ··1··· .. ·· .. ············ .................................................................... _ ........................................................... _ ..................................................................................................... . 

Median 321 SO of log Data 0.284 
................................... _ ................. -................................................ _ ................................................................................... 'si5 ·s·sjfg·· .. ···· .................................................................................................... _ .. -.......................................................................................................... f ..... ···· .. ··· .. ······ ... ······· .. ··· .. ··· 
............................... _ .............................................................................................................................................................. " ............... 1 ........... -.......................... 

1 
.............................................................................................................................................................................................................................. + ......................................... . 

Coefficient of Variation 0.269 I 

Relevant UCL Statistics 
........................................................ ······ .. ·····················Normaj'··Ols·tr·liJ"lJtio·n··Tesi··· .. ········• .. ········ .. · .. ·· .. ················· .. · .. ·················· .. ······T··· ... ···· .. ·· .... ·· .. ·· .. ················ .. · .. ·····························Logn·orma"j'"·D .. lstrlbullon···Test······ .. ·· .. ·················· .. · ... ···· ...... ··· ............................ . 
........................................................... _ ...................................................................................................................... ············· .. ········· .. ···· .. ······1·········· .. ······ ........................................................................................................................................................................................................... ··················_··· .. · ..... ·-.. ·1············_·········· ............ . 

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.899 
..... -...... _ ........ _ .............................. -....... - .. -.................................... _ .... -...................................... -.................................................... ~ ................. -...................................................... _ ...................... _ ............... _ .......... , .. _ ......... _ .......... , .......................... _ ........... _ ................................. ~ ... -........... -.-..... -... -....... , ....................... ~ ..... -... -.............. -

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 ............................................................................................. , ..................................................... _ ........................................................................................................... j .................. _ ....................... _ ...... _ .................................................................. _ .............................................................................................................................. . 
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

................... , ...... -................ , ................................................................................................. _ ............. _ .... _._._-_ ... _ ......... _ .... _ ...... _ ............... -....................... - ... _ .... _ ....... _ ........................................................................................... _ .................................................... _. __ .......................................................... __ ..................................................... -

.............................................................................................................................................................. - ................................................................................. ···············1!·· .. ·································· ..................................................................................................... _ ...................................... ,. ............................................................................ . 
Assuming Normal Distribution Assuming Lognormal Distribution 

..................................................................................................................... ····· .. ······ .. S·5O/~··"S·iuCientis:t'·UcLr·····3·S·5jf···· .......................................................................................... -.-....................... -.... ··············· .. ····-··· ....... ··············S·5·O/~· .. H:"LicL ········40"6·:·9·············· 

......................................................... ······ .. ···~1'5% ... UC"[s···(Adfusiecffo·r··Skewnes·sf······· ....... , .................................................................................................... ···· .. ························_·············S5%···C'hebyshev"{M\iLiEf"LicL' ········46i~·:4 .. ············ 

.::.::.::.::: .. ~:.:.~~ ... :.~:.:.:.:~::.~:::::~:::~.:.::.~::::=~~~::~:~~~~::~.:~::::.~::.::.~~~~~.~~!.~~~~ .. ~=~~!-.~:~·~:[:·~:~?:?··~:::::::::·:::·li:::··~·:~:::·::·:~ .. :::~.~.::: .. ::.::::.~:.: ... :.:.::.~:~:~~~=:.::.~:~.:~~~~:~~?:~~:~:~~:~~~~~.~~~~~:~~:~.~? .... ~:~.~ .:.:::::~.~:?:~~ .. ::.:~:~ .. : 
95% Modified-t UCLj! 385.6 99% Chebyshev (MVUE) UCL 644.6 

............................................... , ............... , ....... -... -.. _ .............................. -_ ..................................................... -._ ..... , ......... _._-_ ............. _ ................................. - ................... .................... ~ ...... -.......................................................................... ~ .... -.... --... -............ , .. -..... -......................................................... _ ...... _ ....... : .... -._ .. _.-.............. ~ ........ .. 

................................................................................................................................................................ _ .......................................................... _ .............. ·······_····li ...................................................................................................................................... _ ................................................................................................................ . 
Gamma Distribution Test Data Distribution 

...................................................................................................................... ····-·········k·sta·r··(blas···cor·rec"tedYr············· .. g:·s·1·7"T·· .. ··················· .. ····· ... ·······Ciata·appea·r··No·rmarai"·5%···s·ig·nTficance""(~evef··········· ........... -............... . 

...................... __ ................. _ .......................... _ ......................................................................................................................................... L ............................. _ ... .1 .... _ .... _ ........................................... _ ..... _ ............... _ ................................................................................................................................................................................ . 

Theta starl 33.68 I 
...................................................... - .......................................................................................................................................................... ······························ .. ·········1···· .. ······ .. · .............................................................. - ................................ - ................................................................................................................................................. . 

nu stan 176.7 
.......................... - ........................ _ .............................................................................................................................. _.······ .. ········ ... ··· .. ·····1L.. .. ······ .. ··············· .. ···-.. ~ ....................................................................................................................................................................................................................................................................... . 

Approximate Chi Square Value (.05) 147 Nonparametric Statistics ................................................................................................................................................................................ ····· .. ········ .. ·· ... ··· .. ··· .. 1 .. ··-·······················......... . ......................................................................................................................................................................... ·············· ..... ····· .. ················T··············· ......................... . 

Adjusted Level of Significance 0.0231 95% CL T UCL! 379.5 
...................... _ ................................................................................................................................ --................................... _ ........... ! .............................................................................................................................................................................................................................................................. +-.................................... -

Adjusted Chi Square value} 141.2 I 95% Jackknife UCL i 385.8 
.......................................... - ............................................................................................................................................................................. "!"" ................................................................................................................................................................................................... _ ............... - .................................. ····l···· .... ········· .. ··············· .. ······· 

I I 95% Standard Bootstrap UCLI 376.9 



General Statistics 

......................................................... ··· .. ····_ .. · __ .. ··· .. · .. · .. ······ .. Ri:i"w··Stii"tls·tlcs········ ........................................ -.............. _ ... ···· .. ·········· .. ·· .. r .. -···········-······ .. ·············-.. ···-.... ······· .. · .. ····-Tog:tr~i'nsfo·rmecfStatl·siic5"--.. · .... · .......... _ ................................................ . 

................... _ ............................. -.-..... _ ... -._ ........................................... -...... ·····················_·_····-··_-····_····MTn·i'm·u ··········0-:<)'665 ............ _ .................. -........... -.... -... -.-... ··· .. ·· .. ···_····_·_· .. ······· ...... ·· .. · .. -·-······ .. ·····M'i'ilimu"m"of"Lo·g··6ata· .. ·· .. ··· .. :5~o3Ef· .. -·· 

...... -......................................................... _ .................................................. ··························-························Max'i'm'u'm ··-···· .. ·····ojjs········· .. -....... -..... -...... -... -.. -............ --.-.... --.. -.· __ ·····_··_-·············· .. ···········Max"fm·um·of"Log·"6ata' ···-· .. ··:2·:·996· .. · .. .. 
_ ...................... _ ..... _ .......... _ .......... __ ._ ........... _ .................. -............................... _·· .. ············ .. ········ .. ··············· .. ········F.;i"ea'li ···············o-:o·f7e ................. -................... -................................ _-.... _ ...... -....... -.. _ ...................... ·· .. · .. ····_·····Mean··ofl·og··"Data· ··_··--4·:22i'· .. ··· 

:::::=~-=:=~=--::==:::::==:~======~~ =~:-f:::::=:=:~~-::::==::::===--=:::::=~~~~~~~~~:=:~~~~ 

................... -..................................................... -..... _ ....................... -.. _ ................................................................. ·················· .. ·· .. ··· .. ········R·ei"eva-ntTicC .. Statl·stlcs···· .... ·_······ .. ······_·············-·· .. ···-···_··_ .... -... _ ......... -.......................... -... --_ ......... --........ _ ............ -..................................... . 

.............. _ .. -.......... -.......... _ ...... --... _ ..... ········ .. _·· .. NormaTBls·tifbutl·o·n··Test········· .... ····_ .................... _ ............................ -........ r······ .. ··-·_·-·_-_··-··-_··-·····_····-········· __ ·I"ognorm-ar6"fstr"i'b .. utloii-Tes·i-·········_················_ ... _ ................ _ ................ . 

~-:-~~~~~~~~~;i~;~~~~~~~~~~~f~~~-~;~~~~~~;~f;~~~~~~:~~~~: 
---------------AisUiiiing-No,iTiaiDiSiiibuiion----------------+-----------ASsUriiiiig-LognormaiDiStribull'in------------------

~=~~~~~~~~~;~~~~ii~lEi;~~~~~:~~~~~~i~!il~~~! 



___ :'~~::~_::::~:_~:~~: ___ ~_~~~=:::~::':~~_'f_:' __ ~~:I=t::~:_~~~~,-:_: __ ~~_:91i~~~~~~~J~;~~~_~~=1~=~~~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 0.0615 

............... -.-...... - .......................... ----....... - ......................... -._ .. _ .... _ ... _ ....... _ .. - .. --....--.............. ". .. - ............ _ ...... , ..... _ .... _ ............. _ ... -,: ...................................................................... --.. - .......... ------.. - ................................................ _ .............. _ ..... _-_ .. _-_ .... _.-......... ···· .. ·--.. ········· .. ·····-·····················i .. · .... ··· ... _ ........ - ........ _ .. _--

95% ApproXimate Gamma UCL! 0.0273 ! 
.... _ .... " .. _ ..................................................................................... -............... _ ....... -....... " ....................................................................... L ........................................................................................................................................................................................................................................................................ ~ .................. -................ .. 

95% Adjusted Gamma UCL! 0.0301 1 I 

=~:~:=~=-:~~=~~~=~~~~~;~~~==:=::~~~~=::=~E~::====:=::_~~~;;:~~;~~;~~i~~i~f~=~~~~~ 
·R·eSlJ'ii .. or .. ·1i2"·s'DL(mo'fybcie·n'lJmY ................ · ........ · ............................................................................................................................................................................................................................................................................ -........... _ .............................................................................. .. 

............................................................................. " ........................ _ ................................................. _ ................................ · ........................ · .. · .. ·Generars·tati~itjcs .... · ............................ · ........................................................................................................... " ........................................................................................ . 

............... , ................................................................ " .............................................................................................................................................................................................. " ....................... , .... , ............................................................. " .................................................. -........ " .. _ ....................................................... _ ................ _. 
Raw Statistics Log-transformed Statistics 

.................................. "."." ... _ ..... " ........ _ ......................................... -............................... -................................................................ _ .. _ .• _" ................................................................................................................................................................. _ .............................. -..... _ ................................................. ~ ....................... ' .............. -. 
Minimum 0.16 Minimum of Log Data I -1.833 

..................................................................... " ... _ ................ " ............................................................................................. -" .... _."........... .. .... -..................................................................... _ ......................................................................... _ ............................... _ .. -.. · .. " .... ·· ...................... · ...... ·-.... · .... · .... ·1 .. ·· .... · .. · .... ······ .. · .. · ............. . 
Maximum 0.35 Maximum of Log Data -1.05 

.. _ ............... , ............................................ ....-...---. ........................................ _ ................. _ .. _-................................................... _ ...... -..... -....... -.. _ ................................................ -.... ........ ~ ........................................ -................................ - .......................................................... -....................................................................................... - ...... _ .... _ .... - .......... _ . ...................................................... _ ..... _ ......................................................................... " .................................. -........... -~:.~.~ .................. ~.:~.~"~ ...... " ................................................................................................... -................ " .......................... ~.::.~ .... ~~ .. ~.~.~ ... ~·:·~~II ........... ~.~.:.~:~ ...... .. 
Median 0.24 SD of log Data 0.282 

Coefficient of Variation 0.28 i I 
........................... " ................................. _ ................................................. _..................................................................................................... .......................................... .. ............................ _ ...................................................................................... _ ...... _ ...................... _ ............ " ....... " ........................................ ]' .. _ .................................. ". 

Skewness 0.35 
..... _.,_ .................................... _.-..... " .................................................................. _ .............. " ............................... _ ...................... -... .. .. -.... -.......... - ............. ~ .... --................................................................................................................... _ ......... _ .. _ ..................................... _ ....................................................................... .. 

..... _ .................................................................................................... _ ........................ " .................................................... "·-.............. -.. ·Relevant .. U6CStatiSt"i·c-s .. · ........ " .. · .................... · .................................... _ .... -................ " ............................................................................................. , ..................... . 

.. · .... · .. · .............. · .... · .... · ................ " .. ··" ...... · .. · .... · .... ···N"ormaf"'6ist'rl't'uiio·n .. ·Test .. ·-.. --.. ·· .... ·-.. ·· ................ · ........ -.. -· .. · .. _ .......... · .. _· .... · .............. · ...... ·· .. · .. · .. · ...................... · .... ["09no-rmaT"5istri'l; .. utlon·Tesi .. · ...... · .... · ........ · .... · .............................................. "" . 

.................................. -................................ -.. ~-......................... · ........ · .. "s .. i1ap·iro .. wj'ik·Tsst .. siaiistic~· .. ·-· .... -.. (i93 .. 6 ............................ " ................... _._ ........................... _ ... -.. ·· .. · .. ·"" .. ·· .. · .. · .. · .. S·i1iii'pTro .. Wfi'i<··Tesi·siaiisiic·j .... · ............ ·0':i142 .... : 

._ ........................ ,," ........ _ ........................... ," ................................ · ........ ·Shaplro'\r\'"ilk' .. cri'iicai"'vaiue ................ ·(i'i~29 .. " ......... _ .......................... _ ............................... " ........ _ ................... · ...... · ........ Shapl .. ro-wi"lk .. critlcaf .. \ialu·s· ...... · .... · .. -O':829 .. · .. 

.............................................. , ...... _ ............ " ............... - ...... _ .. _ ......... _._. __ .. -.-" .......................................................... , ........................................... _ ....................... _ ....................... _ ............................................. _ ..... _ .............. - ........................................... _ ......................................... _ ............................................ " ............. . 
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

...................................................................................................... " ................................. -.................... _................................................................................................ .. .................................................... _ ................................................. , .......... , .................. " ......................... _". __ ....... " ............. _ ...................................................... .. 

.............................................................. _ ........ _ ........................................ _ ............................ " ..... -.~"." .... -" ........................... --........................................................ "._ ........................................................ _ ......................... "" ............ _."-" .................... _ ...... "" ... " ... " ..•.. " ............ " .. _""_ ............................... _ ........................... . 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.34 

Gamma Distribution Test Data Distribution 

Theta Star 0.0249J 

............................................. , ............................... " ...... " ............. : ........................................ " ........ _ .................................. "~.~ .. ~~~.~ ......... ~.?.~.:.:" ........ J .......... " ..... " ....... " ...... " ............................................. _ .............................. " ........................ " ....... " ............................... _ ........................... _ ............... " ..................... . 
Approximate Chi Square Value (.05) 144.7 Nonparametric Statistics 

il·:~::~:·~~.?:.~~~:::· Adjusted Chi Square valuel 139 95% Jackknife UCL 0.283 
........................................... " ............... " .... "" ......................... - .................... -....... " ........................... " ........ ".-.~ .......... " ......... " .... "............ ........................................ " ............................................................................... _ .................................... " ...... _ .................................. " ...... " .. _ .................................... , ........................................ .. 

! 95% Standard Bootstrap UCLI 0.276 

:.:.: ~~.'.~.: ... ~:~::.:::. :':. :~:~::~:".:~' .. ':.~~:'~'.": .. '~.: :: .. :.~~~~~~~~~~~~~~:~~~~~!~~.~:~~~~~~.t.i~].::·::·:~·:~~.?··~:~.~: ... l· .:.~ ... :.:: ..... ' .... ~ ..... :~.:: .. ~ '~::.'::~.: ::~~:.' ... : ........ : .. ~ .:~:~~~.~ .. : .. : ~.:. : ~~::.::: .... :: .. : .. ::~~~~.~~~~~~~~~~~.~~ ~:L:l1 :'::'.' .. :~~~:~~~:~.~:.:~ 
Anderson-Darling 5% Critical Valuel 0.721 95% Hall's Bootstrap UCL 0.278 

...................... ~ :~::~. : .... : ... ·.·: ... :.~ ... _~_~~:.~~i.~~~"~~~~=~~~~~~~~!.~~~·:~:~~~i:~t~~11~-- :-~7l-:~~~=:_~ ----~-~:~~:~~~-p~~~~~~~~~~~L<lC"~. ~.~?~~!~:' .. 
Kolmogorov-Smirnov 5% Critical Value 0.279 1 95% BCA Bootstrap UCL 0.274 

............................................................................. ".-.......................... _ ................... " ...................................... " .... _ .. _ .................. • ............ _! ...... · .......... • .. • .... ·" ...... · ........ i" .. ··_ .......... ·_· ............ · .............................................................. " ....... _ ......... _ ........................................... " .. " .... " ......................................... ~ ............. -......................... .. 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.339 

Ic::.~~.~~~.:::.?::~~~ ... ::: Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.465 

::~::~~:=::==:==::::=~~~~~;~~;;.~::~f~~~~F=~~i~~T==~~::====~::=::::=-~=:==~=::==:::~-::::===:l:=~-===: 
_._ .....•.....•.... __ ........................................... -.......................... _.-... __ .. _ .. _ ...................... _ .......•.• _ .......... _ ... _._ .....•............. f l................ .... ... . ........ . .. .. ............... !...... . .......... . ........ · .. _ .. · .. l ........ · ...... ·· .. · .. ·· .... · ...... ··· .. · .. f· ............. _ .. _ ..................... -............................... -... -..... -............... _ ....... - ... ................................... ........... 1'" ................ .. 



Result or 1/2 SDL (nickel) 

General Statistics 

Raw Statistics 

:~ .. : ... :.::::.:::::~::"'::~::.::.::::.:.:.:~~:~'~: .. ''::':'.::::'::.:::.::::':"::::.:::':::::.::::~::::.:.:":.~":.".'''~~:::::''::.~~~::'':::':::.::::'.''::::'':''':.::~~"~:i:~~.~· .. ·· ...... ~: .. ~~.:.~~~ .. ~::::.:II:·::.:: ........ :::::::.::·.::: ..... :::.::: ........ : ..... ::: ..... -.:.:: .... : .. :: .... :::: ... ::~:.:::: .. :~ .. ~::.:::~::::: .. :.:::::: ... ~~~~~:~~~:.~~.~~~ ... ?~~ .. ~~: :::.::::.::: ..... :~~.~~~~ .. : .. 
Maximum 27.3 Maximum of Log Data 3.307 

............................................................................................. __ .............. _ ............... _ ...... · .. ········· .. ······· .... ········ .. ··· .. ···· .. · .. ·· .. ········M··ea·Ii ...... · .... ·f~f91 .... ·-·· ... _ ...................................................................... _ ... __ .... _ .... _._ ........................... -............... ···M·e·an··onog .. ·6ata ··· .. ·· ...... ··-2~62-· 

................................. , ........ _ ................................................ _ ............ , ...................................................................... -....................................... " ....... , .............. , .................................................................................................. _ .......................................... -_ ....... _., ........ - .•.. _-_ .. _ .......................................................................... _ .. _ ........................... . 

Median 13 SD of log Data 0.571 

SD 8.111 _ ................................................................. ···· .... ···· .. ··· .. ·· .. ···· .. ······ .. · .... ·· .. · .. · .. ·_· .. _-·· .. Coeifi'delii'o{Vari'aifo-n' ·· .............. ··b~5·44··· .. .......... _ ........... _ ..................................... _ ............................................. _ .......................................................................................... -.................................................... .. 
........................................................................................................................... · ...... · .. ········ .. ···· .... ····· ........ ··· .... · .. ···-.. ·Skew·ness· _··· .. ····· .. ··0:452-·· ............... _ .............................. _ .. _ .......................................................... _ .... -..................................................................................... _ .............................................. _ ... . 

........ _ ...................... _ ............................................................................................. -_ .... _ ....................................................................................... · .. ····· .. · ...... ··· .. ··· .. ····· .. · .. 1·· .... _ .. ··· .. ··· .. ······· .... · .... _ ........... -................ -._ ...................................... -..... __ ........... _ ................................. _ ... _ ..... _ ................................................. _ ............... . 
Normal Distribution Test Lognormal Distribution Test 

.................................................................................................. -........... - ........... ----.-.. - .... · .......... _· .... · .. ··· .. ··· .. _ .... · .. · ....... · .. ····· .. ··· .. · .. ·1· .. · .... ·_· .................... _...... _ ...................................................................................................... __ ............................... _ ........ -.. - ............ - ............ - .. - ................. ~ ............ _ ...................... _ .. . 
Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.909 

..................................................... _ ........................................................................ _ ......... -.................................................... _ ........ _ .................... · .. · .... _·· .. ·· .. · .... ··· .. 1· ...... · ........ ·· .... ···· .. ·· .. _ .... ·· .... ······ ............. _ ................................................................................... -..... _ ........................................................................ _ ............... _ ..... . 
Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

···· .... · .... ···_·········· .... ···· .. ·····6'ata···appe'8"r··No·rmafat-5·%ST~j"liifica·liceT~ever ............................................................................. -Data .. app·ea·r .. 'Log·n .. orma'fat·S%··S·lgnlflcance .. "Lever ...... ·-......................... . 
.......... ~ ......................................... , ................. -.--..................... -....... _.-_ .. _._ ................................ -..... ~ ..................... --.............. -............................................... _._ .. _ ........ - ............. __ ... -...... -_ .......................................................................... - ............................................................... -..................................................................................... -.. ....... . 

............................................................... ···········_·· .. ··Gamma·b'is'irfhuti"on-Tesi··· .. ····_· .... · ......... _ ............................. __ .. _ .. -..................................................... _ .................... ·· .. · .. ·· .. · .. _ .. -· .. Dati .. 61·strlbuiiOn-··-····_·····_·· .. ···· ........... _ ... _ .............................................. -

.................................................................................................... _ ...... -............................ _ .............. ·_ .. _···· ........ · .. · .... _·· .. ··· .. ··· .. · .. _·· .. _ .. r--···· .. ·· .. · .. ·_-........................................ _ ............... -._ ... _ .................. _ .......... _ ........................ _ .... __ ... _ ...... _ ................... _ .... -..... _ .... _ .. _ ............................. _ ...... _ ............... . 
k star (bias corrected) I 2.55 Data appear Normal at 5% Significance Level 

~:: .. ~.:~~=::~:.~~::::.::: .. :~:: .. :.::::::~~::~~.~~~~:::.~~:.::.:~::::.::~~~~:~.::~:~:~: .... ::~.::.~~~ .. :~~.: .. ~.~:~: .. ~~::.~~:~~~ ... ~:~~~!~~:.: ... :::::~~~:::~:~?~:: ~:.~.:.:~ .. :.::~:~:::~~~:~.~:~~.~~~:~::~:~::.:~:.=~:::~:~~: ... ~ .. :.~ .. :.~:~~ .. :=:::::~:~ .. ~~:~:.: .. ::::~ .... ~::~.~~~: .. ~:~::::::~:~~:~:::~~:~ .. =~ .. :.:~ ....... :.~::~:.:::.: .. ~:::.:::~ ... :: .. :: 
nu star 45.91 

.............................................................. ·····_ .. · .. ·· .. · .. Ap·proxlm .. ate·C·hT'S·q"lJa·rs··VaTueTOsY"· .. · .... · .. 3{j6"·· .. ···r· .. ·· .. ················ .... _·· __ .. · .. ············ .. ··_····· .. ·········· .... N·on·parametrlc .. Statlstics·· .. · .......................................................................... .. 

............................................ -............... _ ........ · .... ··· .. ··_-_·· .. ····· .... ·AdTu .. ste·(j .. Lev·ef .. ofS·lgni'flca .. 1i'ce' .. ········ .... · .. 0·:·0·2 .. 3'1'-.... ···········_ .. ·_ .. _··· .. ····· .. · ........... _ ................... _ .............................. _ ......... · .... ·· .... ·· ........ _· .. ···· .... · .... 95% .. ·CLT·-OcL" ····· .. ·· .. ·T~f3·6· .... · .. .. 

............................................................................. __ ........................... -................................. _ ... _ ................ _ ............... _ ..... __ .... _;;,_ .............. _ ..................................... __ .......................... _ ....................................................... _ ......... _ .................... -.... -................................... -..... _ ..................... _ .................. _ ................... . 
Adjusted Chi Square Valu~.l 28.85 95% Jackknife UCL 19.94 

................................ _ ........................................ _ ............................ _ ..................................... ···· .. · .. ······ .... ·· .... _· .. ·_··· .. _······ .. ·· .... ·· ...... _ .. r····_ ......................... __ .... _ ................ _ ............................... -................... ·· .... ··· .. · .. · .. ··· .. --···9·5O/~-Sian·(ia·r(fB .. o·otsirap· .. liCL · .... ······· .. 1~ioT ...... .. 

............................ _ ................................... ·· .. ·····_· .. ········ .. · .... ····· .. An·derson=Da·rfiii .. g· .. Test .. S·tati"s .. ·: .. ··· ·· .. · .... ·· .. · .. ··6:3'95···· ................................ _ .......................................... ····· .. _ .. ·· .. ·· .. · .. ·-·· .... ·· .. ·· .... ···· .... ·· .... ·· .. ·9·5·% .. ·800tstra·r;-~t···UCLj .. ···· .. ·····20j4 .. -.. ·· 

~ ... ::~:::~:::::~::: ... :.~:.:.: ... :~:.:::~~~.~::.~.:.~::·: ... ~::·::~~~~~~~~~~~:~:~i:~~~·~~~::~!.!:~~·~~!:~~~~: ...... ·~·:.::::~?:··?:~~~.::1·:::::~::·:::·:· .. : .. ::::.::·~:::::~::~ ... :~.::.:::.::: .. :~.~.:: .. ~::~~~ .. ~:~::.~~~:.::.:::::.:~::~~~~~~~ .. ::~~~~~~::.~~~~~~~~~~~~~ .. ~:~:· .. · .. 2~:~:~~:.:: ... 
Kolmogorov-Smirnov Test Statistic I 0.172 95% Percentile Bootstrap UCLj 19.16 

-===~~~~~~~J~~2~~~~~~~]~~~~1::::~=::==~~~;~~~~~~~I=:~~;~~=: 
......... _ ................... _ ........... _ ..................................................................................... _ ............... -................ _ ..... _ .......................................................................... _ ... ..l. ............................... - ..................... -............ --.............. :.?.~ .. ~~ ... ~ .. ~.:.~ .. ~.~~~-~~ .. ~.=~ .. ~~-.~~~ ... ~.~~t ........... :.~ .. :.~ ........ _ ... . 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 41.81 ...................................................................... _ ...................................... _ ............................ _ ....... _ ................ _ ................ _ ...... -................. ,· .. ··· .. · .. ····· .... · .. ····· .... · .... ·· .. 1 .. ··· ...... ···· .. · .. ··· .. · .. · ................................................. _ ............... -............................................................................................................................ .. ........ _ ....... _ .... _ ........ . 
95% Approximate Gamma UCLI 21.83 

I I I 



............................................................. _ ............................................... _ .... _._ .................................... _ ............. _ .. - ......... ······· .. · .. ···············1···························· .............. ] ........................................................... _ .... _ .... _ .............................................................................................................................................. , ...................................... - .. . 
Number of Valid Samples, 9 Number of Unique Samplesl' 9 

.................................................................................................. _ ........ _.,._ .................................................. _ ............... _ ................................. 1... ...................................... .1.. ..................................................................................................................................................................................................................... _ ......... _ ........... _ ................. . 

_~~~=:::::::-~:::~~_:=~::~~::=:~~~~~~i~~~~:~~~:=::=::::=~:::::::=~I::::::::::=:~:=:::=~-.;-?~~~~~"-'-~~~:~~~s=ti~=-=:=:=;::-_:::_=:~~ 
-----------------------------------------~a~;~~~t--:~~----l---------------------------------~~~-~~~~~~-~~~r--~;-

.......................................................................... _ ................... _ .. _ ............ _ ............ , ........ _ .......................................... _ .. ··_·····_······_··· .... T······· .... ·· .. •·············· .. ·_·· .. j ....................................................................................... _ ............................................... _ ......................................................................... t" .............. _ .......... "-." .. 
Meanl 59.17 Mean of log Data

j 
4.015 

---______________________________________________________________ ~_~ ____ 3~_~~_+-------------------------------------------______________________ + _____________ _ 
................................................................... _ ................................................................ ~ .. ~=.~~.:~.=.~~ .. ~~~~;~~::. ········· .. ·······~·:·~~~·····I!······················· ............................................................................................................................................... _ ..................................................... j ........................................... . 
................................................................... _ ....................................... _ .............................................................................................................. L ............................. _ ....................... , __ ._ ... _ ..................................................................................................................... _ ............................................................................................................... . 

................................................................................................................ _ ............................................................ ··············· .. ····· .. ···· .. ·······_······ .. Rei·eviint"LfcC·Stati·stlc·s· .. ················· .. ········· .. ·········· .. _ ............................................................................................................. _ ... _ ....................................................... . 

==~~===:=~=~~=~~~~~1~~~~~I-==;;;ijl~=~~=-~~==~==~=~~~§~~~~~~~~l[=~~ 
Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829 

······· .. ,_·_············ .... ····· .... ···D"a"ia··appear··No·imaTa"t"··S·%· .. Slgniflca·nce"leve"j"·· .... ······· .. · .. ·· .. ···· .... ··· ...... ····_··· .. ···· .. ·············· .. ·Data .. a .. p-pel:i"r"Loiinorma·j···ai .. 5%~Srgnific·an·ceTever··· .. ·· .. · .. ·· .. ··············· .... 

........................................................... ··_ .. ········Assiimln·g····Noml"afb"isti=lti·utlon········· .............................................................................................................................. ···As·sumi"ng"Log·no .. rmafOlstribjj .. ii·on····· .... ··· .. ··· .... ·· ............. _ ............................ .. 

::~-::--~=::::::==;:~=~~~;~:~~~~~~~~g::::~~~= =:~-:::::::::::::::~:::-=:::=::::::;;;;~~;.~~:~~;~~-=-::~::= 

~~~~~~~~~~~~~~~~~~~~~~!31:~~~~-~~~:~~~~:~~~~~~~~~~!:=i~I-~ 
Gamma Distribution Test Data Distribution 

==~==~=~===~~====~===(==~.:~~~E~~~~?f===========~~~=~=====~==~:~=~~= nu star 95.22 

::::.~:::: .. ~::::::.:::::::~:::.:: .. :~.:.::.:.: .... ::~::~:.·.::.·~::~:::~~~?~~~~~~~~··~·~E~·~.~~~~~~~~~~~~:~::~~~·I:::.~~:'~~~:~~:~::~.l~.:~·:·~:.: .. ::=~~·::·:~::·~~:~~~::·:::~~·.~·:~~~~::~.~:~~·~~:~~:~~~~~~~~~::~~~i:~~~:~~.:~::~~~:.~~::=~~:~.~.~~::~.:~ ... :~.:~:~.::.~ .. : .. :::~. 
Adjusted Level of Significance 0.0231 95% CL T UCL

1 

71.26 
.............................. --.......................................................................... - .......................................................................... _ ............... _._ .......... - .•.. _ .... _-... _ ..... , ....... _ .. _ ..................... -................................................................................ -..... _ ............. _ ........................................ _ ...•.•... _ .. __ ........................ _ ...... _ ....... _ .... . 

Adjusted Chi Square Value] 69.73 I 95% Jackknife UCL 72.84 .... -..................... -........ -............................................................... -............................................................. _ ....................................... r·· .. ·-···· .. ··· .. ···· .. ···· .. ······· ........................................ -................... ······· .. ··················· .... ···· .. · .. ·95·o/~··S·tan-(iar(j"Bootstrap-OeL' ······ .. ···-~iO:·5-7·········· 
.. _ ....................................................................................................................... _ .... - ...... _ ........................ __ ......... _ .. - ................... )1 .......................................... r .. - ......... _ ......................... _ ...................................................... - ....... - ....................................................................... --............ , .............. _ ............................. . 

Anderson-Darling Test Statistic 0.641 I 95% Bootstrap-t UCL 73.19 
.......................................................................... _ .......................... _ .. , .............................. _ .... -...................... -.................. ············· .. ···· .. ····1·_· .. ········ .... ············_··· ... 1... ..................................................................................... _._ .................................... - ............................................. _ ........................................................................... . 

Anderson-Darling 5% Critical Value 0.7221 95% Hall's Bootstrap UCL 68.52 
.................................................................................. ---........................... -.... - .......... -.. _ ...... _ .................. -........................................................................................................................ _ ......................................................... _ .. _ ............................................................................................. -1 ......................................... . 

Kolmogorov-Smirnov Test Statistic! 0.247 95% Percentile Bootstrap UCLi 70.6 ........... _ ........ -........................................................... _ ... _ .. _ ..... _ ................................. _ ........ _ ............................................. J .................................................. _ .................................. _ .................................................................................................... _.-.. -. .. _ .................................................... _ ...................... . 
Kolmogorov-Smirnov 5% Critical Value 0.28 95% BCA Bootstrap UCL 71.02 

············· .. · .. "Data···appe·a·r··Ga·mma···oiS"tiibiJted··ai"s'%"'s'fg'n'iflca'n'ce ·Leve"j"··· .. ············· ...... , ....................... _ .................. -........ _ ... ···· .. ·············-·····9S·%···C·h"eby·shev{Me·a·n~ .. ·SdY'uc'C ·· .. ·········9·1··:·22·········· 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 132.3 ............................................................................................................... -............................. _ ....................................... ···_· ...... ·_· .... 1·· .. ···_·· .. ··· .. ····· .. ··· .. ·······+ .. ···· ......................................................... _ ................................. -............ _ ................ _ ........................ -............................... ···· .. ·········1······ .. ··_······ .. · .. ····· .. ··_· .. · 
95% Approximate Gamma UC~'l 76.43 I 

=~~===~~~====~==:~~~!=~====1~=~=='1'=~:~~=~~~~=:=~~==:=~~~~:-=:=:=~~=~~I===~ Potential UCL to Use Use 95% Student's-t UCLI 72.84 
............ _ .................. ~ ......................... _._._ ••••••••••••• _~ .......................... _ .... _ ......... _ ••• _ ........ _ •• • _ •••••••• _ ...... ,_ .......................... , ............... ...................................... " .... ~ ................................................... u •• _ ........ _ ..................... u ....... _ ..... _ ..... _ ...... "'.~ ......... .................................. _ .... _ •••• _ .... _ ....................... _ ...................... _ ... _ ..................................... _ ................. ... 

·ResUli"O·i=·112···S[)"c(tl·tanlumf·· .. ········· .. ·········· .................................................................................................................................................................. -...................................................................... _ ........................................................................... -................... -.................. -...................... . 

..................................................................................................................................................................... -......... ··························· .. ····· .. ····· .. ·GeneraIStatls-ircs .. ······· .. ········································· ....................................................................................................................................................................... . 



~ :;-,;. . .: ;;";: ... ; 

Maximum I 54.5 ! Maximum of Log Data! 

~~~~=~-~-~~~=~~~~~~~~=:~~~=~;~i;~'lE~=~=~=-=~~~~:~:~:~~~=~~~f~~!~~~ 
Coefficient of Variation l 0.33 I 

......................................................... _ ................................................... -........................................................ _ ...................... ".-.. _ ................ -t-....... -............................... ~ ............................................................................................................ _ ........................................................................................................................................................ .. 
Skewness! 1.471 J 

................................................................................................................................................................................. _ ....................................... 1.. .......................................... _ ...................... _._ .............................................. __ ....... _ ................................................. _ ..... _ ................................................................................................... .. 

............................................................... _ ............................................................................................................... ······················· .. ····· .. ·········Releva .. nt··U"C["s·taiistlcs .. ······· .. ···· .. ··········· .. ·················· .................................................................................................................. " ....................................................... . 

146.9 

................................................ _ .......... ···· .. ···················· .. ········· ...... ···AdJusted·Lev·eTofS'lgnifica'ji .. ··· .. ··· .. iio23·1"········ .. ······-······· .. ········ .. ····· ........................................................... _ ..... ·· .. _····· .. ···_-_····_···········SS%···CLT" .. l:i"C"C· ···· .... ····ii:"S4 .. ······· 

....................................................... _ .. ·· .. ···· .... ·· .... ······· .... ···· .. ········Ander50n·~D-a·ri"i"ng"Tesi'Staiisiic ··· .... ······· .. ··():·42······ .. · ...... _ .... _ .............................................................................................................. ··············95O/~· .. Boot5tra .. p:i .. i:fc .. C··· .. -···44·:3·S· ....... . 

....................... _-.... _ ..................................... "--'Anderson="[)"ar"iin"g"'S%"'cliiiCaTValue' ···_······_···0:·72·2-·· ( .. _ ........................................ -............... ·······_·········· .. ·· .. ········· .. ··········· .... ······9·5%'-j::fallis"S'C;"otstrap"'UC[ ··· .. · .. ·-iros .. · .. ···· 
................................................................. · .. ··-··-······· .. ···Koimo!io·rov~smi"rn·ov· .. Tesisiaiisiic' ·_··········· .... 0":2·39···· ................................... _ ..... _ ........ _ .......... ·· .. ····· .... · .... ·· .. ·· .. ·······_·S5%-Perce·nt"i"ie···Boo"isti:a .. p·"LJ"C"C······· .. ···3·j·:S·s·· .. ······ 

~:::~~:.::~:::::~~.::::.::~:~.:.~~::~.~~:.: .... :~~:.:~~~!.~~~~~~~~~~~~~~~~~·~~~:~~~~:~~~~~I::~:.~···::·?::.~~?~::.: ::=~~:.: .. :~~~~::.~.:::.~:::~.:::.~.:.::.~:~:~:~::~~~~.~~~~~:~:=~~:~~~: .. ~~~~~.:~~~~~~~~~~~~:~~::~.~.= .. ::.:~.::~~~:.~:~:::::::: 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 47.03 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 66.58 
............................................................. ·· .. ····· .. ·· .. -·· .. ····· .. ·····95o/~..,\p·proxfmate·-Gamma .. ·LTcL ······ .. ·· .. 38·:9S········ .. · .. ·········· .. · .. ·····_ .. ······ ....................... -... _ ....... _ ..... _ ........... _ ............................. _ .... -........................................................... _ ...... _ ............................ -.... . 
....................................... -.................................. --.. ~ ...... -..................... -.......... -.... --, .... _ ..................... -_ ......... _ ....... "' ....................................... _ .... _" .............. _ ............ " .................................. - ........... -........ -........................ _ ........................ _ ....... _ ................. - ............................................................. ~ ....... --....... .................................... _ .. _. 

95% Adjusted Gamma UCL 40.7 

-:~~====:==~=~==::;;.:~;~~;;_=:~=:_-:====~===I==_-_~~=~=~-==~==-~:=--=~;5;~;~;;~~~~;~=;;;= ............................................................. _._ ........................................ _ ................................................................................ _ ................................................................... 1 ............................... _ ........................................................................................................................................ _ .................................. _ ... 1 ...................................... . 

General Statistics 
....................................................................... -_ ........................................................ -....................... _ .. -... _ ....... _ ...................... ········,···· .. ········· .. ··•······· .. ····_ .... r···· .. ······ ........................................ -............................................................................ _.-.......... -.................................................... -.... ~ .......... -.............................. . 

Number of Valid Samples I 9 i Number of Unique Samples 9 
................................................................. _ .......................................... _ .......................................... _._ ..... ~ ............................ _ .. _ ........... _ .... L._ ..... _ .................. _ ............ .t ................. _ .. ........... _. ___ ...... _ ... _ ........ ~ .......... _._ ............ _ .. _._ ............. _ •• _ ......... _ ..... _ ................................................ __ ...................... _ .......................... __ ............... .. 



Relevant UCL Statistics 

.. ::.:::::: ..... ~~:: ..... :: .... :::.:: .. ::.::.:.: ... : ............ : .. :: ........ :.:: .. ~~~~~~~.:.~~~.~.~~.~:~~!.~ .. ~:~~~~:~.: ..... ::: .. :.::: ...... : .. : ... : ... :::: ... :-.::::::.:.:: ..... :.:: ...... :::~ ...... ::·1':· .. ::::::·· .. · .. :·: .. :: .. ·: .... ·· .. ::::: .. ::-.:··:·:: .... ·: .... :.: .. : ... ::: .... ~~.~~~-~~~::.~! .. ~-~~~~~~~~~.:!.~~~ .. :::.:.::::.::.:: ... : .. ::.:.: .. :: .. : .. :.:: .. :.:: ... :::.~.: .... :: .... : ... : ... : 
Shapiro Wilk Test Statisticl 0.454 Shapiro Wilk Test StatistiC! 0.832 

Data not Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
........ , ........ " ........... _ .............................. -...... --~ ...... -.................................. -................. _ ....... _ ...... _ ... _ ........................................................................................................................................................... _ ............................................... : ................................... , ........... _ ... ,_ .... _ ..................................................................... , ............................. _ .... _ ......... . 

Gamma Distribution Test Data Distribution 
..................... -_ ................................. ········· ........ ······_· .. ·.·_········w·· .... _ •. ·· ... ··_ .•. ··· .. k·stiii"r .. ·('blas···correctedjr .. ······ .... ·· .. 6j7.. ······ .. ·· .. ····· .. ··· .... ·······Data· .. appear·"Lo·fJ"norm·a"fai·5%· .. Slgnific .. ance··'Ceve("········ .. ·········· .. ············ 
................ -................. -................................ _ ....................... _ .... -........ -...... _ ........ -····· .... ·· ...... · .. ·-· .. ·_ .... -·-Theta .. ·Star · .. -.. ··· .. ·····6:·0058 ....................................... -............................... -..................................................... -.... _ ............... _ .... -............. -........ _ .................................................... _ ... --........... . 

:::::=~:=~~~::=::=:::~~~;~;~:~~;;~;;i~~~ ==:~~~~i-l==--=::-~~::=::=:·=N:;~;;;~;;;~~~===::::::=~===: 
...................................................... -................................................ AdJ'lJsie·dTev·ero{sY~J"nificanc·e .......... · ...... ·6:·623r .......................... -............. -.. --............................ _ ... -.................................... -·_ .. · ........................ ···-·95O/;··CCTTjc·Cr .......... · .... o:·0056 
...................................................................................................................... Adj"usted .. ·C"hy .. S·qua·reval""iJ·e .. ·1":·5·58 .. · .............. _· ............ · .. -· ...... ·-.... · ........ _·_ .... · .......................... ·· .... ·· .......... ·-.......................... -.. 95% .. ·Jac'l<k·n'ifs .. ·U'cI · ............ · .... ·0:6053 
.... -..... -...... -................................................ _ .............. -...... _ .... _-........... _ ... _ ...................................... -.-.-........ _ ............ -....................................................... -........................ -.................................. __ ..... _ ........ _ ................... s·S·% .. Stan·dard .. BootstrapTj(i ...... _ .... 0:6047 

::-.-.:~ .. -.::: ..... :: .. :::: .... :: .. ~.::.:::::: ..... :::: .. : ... : ... :: .. ::: .. ::~~: ... :: ..... ~ .. ~:~~.~:~~~~~~~~~~~~.~~~ .. :~~ .. ~~:.~~~~~~~~ ::~ .. :· .... :· .. :~·~~:~· .. ~~··:·I-.:~·: .. ~ .. :::·:~::·::·:·::~::.:.: ...... ~:.::: .. : .. ::: ... :::: .. :: ... :::-..~~::::-.-.::-.:: .. :: .. :::.::::: .. :: ... :.: ... ::: .... : ... : .. ~~~:.~:~~~~~:~~:~~~~: .. ~. -........ : ... ~.:~~~~~~: 
Anderson-Darling 5% Critical Value 0.779 95% Hall's Bootstrap UCL 0.0252 

:~~==:====;~~~~~~i~;~~==~~;l=======~~~:=~==~~~~~;:~l~:::~~;~ 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.0096 

........................... -............................... -.......................................... - .. --.... -................. -.................................................... -... --.-.... ·1 .......... _ .... · ...... · ...... ···-.... -1' ................ · ...... · .... · .. -·· .... · .... _ .. -.......... -·--.. --.. --·-~f7~5% .. ·che"bys"iiev('Mean: .. S·dy"Ucc · .. · .... · ...... ···0:0·1·2 .. 9 

........................ -.. --................................................... -.......................... -................. -................................................. ~ ............ -........................................................ -1 .................. -... -...... -..... -........ _ .................. _ ...... _ ....... _ ................................................ -.. -.---.... --........ -._.................................. .. ......................... _ .......... .. 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.0193 

... _ ......................................................... -............. _._ ............. gWS·%··Ap·proxlm·ate·-Gamm·a .. ·U'cIr ...... _ .. · .. 6:0·072j""·· .. · .... _ ......................... _ .................................. -_ .. _ ....... -..... -........ , ............................ _ .... -................................ _ ............................... _ .... __ .. _ ............... _ .... _ ...... . 

~_-;~~~~~~~~~~~~~~~~?~~~~I~~~~.~~~~~~~~~~~~~;~~~~~~~~~~~~~ 
....... -....... -.................. _ ... _ ............ -.............. -... -................................................................... --_ ...... -.. -._ ............. _ ... _ ..... _ .... · .......... -.. ·Ge·neraTStatls·ilcs .................... · ........ · .............. ·-................................................. -........ -...... -..................................................... _ ........................................... -...... -.-.. .. 

........................ -.......... -.................................................... -.......... -..... - ................................... _-......................................................... -........ · ........................................ T .... · ...................... _ .... • .. _ .. _ .. ··_ ............................ -.. - ..... -..................... -.-................................ _-................ -.................................... -................................... .. 
Raw Statistics 1 Log-transformed Statistics ............................................................................................................ -.................. -....... -.. -_ ................................................ _ ..... -.. ·_ .. · .. l ........ ·· ........ · .... ·-.. ·-.. · .... · .. ·j_ ...... -............................ _· .................... -.............. -................................ --.............................. -.... -.. -........ -................................... _-_ .. -'1' •. _-.............. -..... _ ... -

Minimum 10.2 I Minimum of Log Data I 2.322 
.. - ... -.................................................. __ .......................................... -.................................................................................... --.... -.-.... _.- · ............ ·-.......... · ................ 1L.. .... · ............................................................. -.... -...................................................... -................ -.............. _ .................................................. )' ........................... _ ........ . 

. Maximum 34.2 Maximum of Log Data 3.532 
.................................... -............... -.... -................... --.-................. -............................ _ ............... -.................. _ ..... __ ._ .. _ .. _ ...... · .. · .. ·_-.... _ ...... ··· ...... · .. ·i ............................................ · .... · ................................................................................... -_ .................. -.. · .... -.. ·_ .... · .............. ··· .. ·_ .... ···· .... r .............. ·· ...... _ ...... _ .. -· 

Mean 20.21 I Mean of log Data! 2.913 
-..... _--............ _ .................................. __ .... _ ...... _ ................................ _ ........... _ ... __ ._ .................. _ .............. _ ................... _ ............. _ ..................... ___ ................. _ ..... ~ ....................................................................................................... _ ..... _ ..... __ ..... _ ............................................................ _._ ......................... 1.. ..................................... .. 

Median 19.1 i SO of log Data I 0.461 ....................................................................................... -....................... -................. --................ _ ...................................... -........................ _ .................................... + ............................... -............ _ ..... -.. --... -...................................... _ ......................... -........................................ -.... · .... · ...... -.... -.............. 1 .... · .................. · .............. , .. .. 
so 9.135 1 • 

...................... ___ .. _ .. _ ................ _ .... _ ...... _ .............. _ .... ___ ..... _ ...... _ ........ __ ... _ .......... _ ................................ __ ............................................................................ _ ...... { ............... _ ... _ .. _ .......... __ ...... _ .......................................... _ ........ _ .................................................. _ ............ _ .... _ ............................................ L __ .................................. . 
Coefficient of Variation 0.452 t I ........................................................................... -........................... -............................ _ ................. -............................................................................ -................................. -....... -.... -...... -..... -........ _ ................................................. -.... -...... -........................................ ·_ .... ·-.............. -· ........ -............................ 1 .. ···-.... -.. -...... · ................. . 

Skewness 0.468 
........... _ ............................................. _ ..... _ ...... __ ........................................................ _ ...... _._ .. ___ .................................................. . ................. _ .. _1.. __ .. _. __ .... _ .... __ ...... _ ............................... _ .................................. _ ..... _ ................................... _ ... _. __ ..... _ ....... _ .. _ .................................... L ..... _ ............ _ .... _ ............ . 

..................................................................... -............................. -.. -................................................................. -...................................... Releva·ni"UCC .. Statlstlcs .. · ........................ · ................ · ............. -..................................... -.... -.................................................................................... -................. -.... . 

........ · ................ ·-...... · .... -.......... · ...... · ...... ·-.. ·· .... ·-· .... Normai .. ·51s"iifbutl·on .. ·Test .. · .... _ ...... _ .... ·· .. ---· .... _·-........ ··· .. --.................... ·r .................. ·-.................. -· .. -............ ·- .............. Cognormai""6ist-ri"tiu"iion·Test .................. · .............................. · .................... -..... .. 

.......................... -.. -.. - ........... -......... -.. -... -_ ........... -........................ _ ........... --................................................ -.... _ ........ _ .... _ ......... -................ -.............. ·-............ ··i· .......... · ...... · .. -...... · ... · ...... _ ..................................................................................................... -...... _ ..... __ .. --................................................... , .......................................... .. 
Shapiro Wilk Test Statistic I 0.9 I Shapiro Wilk Test Statistic I 0.919 



Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value I 0.829 .................. -........... ..-... -............................. _ ................................. _ .......... _ ..................................... _ ......... _ ..... _ ... ____ ....... _ .. _._ ... _ ........... _ ........................ _ .... _. __ ... _ ... + ...... __ .... _ ............... __ .... __ ... __ .... _._._._ .... __ ... __ ... __ ..... _ ............... _._ .. _._ ... _ ... _._ ................ _ ...... __ .... -.... -...... -................... _._._ ..... -.... -1_._ ....... _ ...•...... _ ................. _ 
Data appear Normal at 5% Significance Level 1 Data appear Lognormal at 5% Significance Level 

~~-==~~~===~~~~~~;;ji;;~~~~~~~~=~~~~=--=~I~~~-~==~~~=~~~~;~~i~~~;;i~=:~~~:==== 
95% Student's-t UCL

1 
25.87 95% H-UCLI 29.5 

~-~~~~~~~=~;~~~~~U~~5ig~:~;~--~~~~~;=~~~~=~=~;;§~;~~~~r~~i~:: 
........................... --............................. ·············-·· .. ···-Gamnl"a-·Dis"iiih"ljti·c)"n···Tesi .. · ............................................... -.. --... -........ -.................................. -................................. ·········-· .. ··························6ata· .. 6istribuiion··········· .. ···· ... ················-··· .. ·· .. ············ ....... -.......... -.............. -.... . 
...................................................... -.. --.... -................. -._-............... -.............. ········· .. ····j( .. star(b"las···corre·cteci)r-············i'j'sif" ······ .. ······ .. ····-·· .. ······-· .. · .... ··"Data···a·ppeiir··Normaf·at·S%·-S-j·gniflca·n·ce·iev·ef······· .. -·-· .. ·_···-·-.... -.... . 

............................... -....................... ·····················A·p·p·roxlmate·C·i1TS·qu·a·re··Valu·eTOSr···········~f9j·1··············· .. ··············· ... ··· ... ··········· .... ··············-···-·············-N·c)"n·parametric·siatistic·s·· .. ····· .. ··-···· ... ·· .. ········· ................................................. . 

......................... -................................ --............... ·········· .... · ............. Adj"uste·crLevei"oi"sTg'i,ifi·ca·nce .... ·· ...... ··· .... 0:023'1"· ........ · ....... · ...................... -.... -··· .. ·-· .. · .... · .................... -...................................................................... ·· .. 95%···CLT'TicLr·· .... ··2K·2·2· ....... ·· 

.................... -....... -................................................ ···· ...... · ...... ··· ...... ······ .. · .. Adjustecfch'i"'Squ .. a·re .. ·vaiLi'e· ··-...... -4£f4·9 ........ · .................... -..... _-...................... -..................... ·· ... · .. ······· ...... ····· .. ·-.. · .. ·· .. ··-.. ··-.. ·· .. ····-95%· .. ]ac'j(k'iilie"'LicL' .... · .. · .. ·· .... ·5:·s~f· .... · 
95% Standard Bootstrap UCL ....................................... _ ................................. -................ _ ........... -.... _ .. _ ................ _ ..... _ ..................... -... _ ...................... _ ......... _ ........ _ ............. _ ........ j .................... _ ...... _ ................................................................................................ -.............. _ .......................... -........... _ ... -.. _ ....................................................... .. 

Anderson-Darling Test Statistic 0.366 95% Bootstrap-t UCL 26.93 
.............. -...................................... -.-........... _ ... -.. ···· .. Anderson:6arfi·iig .. s .. %-Criiic·af·vli'iue· -.. -.. -· .... ··0'523 .. · .............................................. -............... -... _ ....... ·· .. ················-· ....... ·--.. · .. 95%··Haif;s-·Bo·otstrap· .. uci '2'5~'b5 

:.:.:: .. ::::::::::~.~:::::::.:~.:~~~.::.::::::~: ... :.: .. ~~·:.:::::::::::~:~:I:~~~~.~~~~~~~:~~~~::!~~~.·~:~~~~:~~iC .......... :.:: .... ?~~.:~~:: :: .. ::: .... :::::.:~.:::~:::.:~:::~ .. ==:: .... ~.:: .. : ... : ... : .. :.:.: .. :.:::.: ... :~.~~~::~:~:~~~~~.~.~~~:~~~~~~r.~~: .. ~.~~_ ........ ~~.~:~~:? .. ~:~.:::: 
Kolmogorov-Smirnov 5% Critical Value 0.28 95% BCA Bootstrap UCL 25.46 

:::::.:::~~~:::::~~~~.~~~ .. ~~~~ .. ~~~~~::~~~~~~~~~:~~~~~~~~~::~:~~~!.~~~~~:eJ:· .:~~~!~~~~~"~~' .::::::::-.. ~::~~:~~~:.:::.~::~.:.~:.::~:.:::.:.::::::::·:::::::::::·::~~~~~~~~~~~~~~~~~-~:··~~?~~~:~1~~::::~::~~~~:::::: 
97.5% Chebyshev(Mean, Sd) UCL 39.23 

·-· .. · ... -~· ........... ·· .. -· .. ·· .. · .. ···· .... · .. -····· .... ·· .. Ass·urri'i·n .. g·· .. Gam·ma-fils'ir·ihliiion· .. ·-·---.. · .. · .. _.. . ............................................... -....... -... -........................................................... "'---"99%-Chebyshev(Ms'a'ii:"Sdj"U'CL .. ·-.. ·· .. So.S-:r· .... ··· 
_ .... _ ... - .............. _ ................ -....... -................... _ .. --.... - ............. -... -.... --.. _ .................................................. -·--···· ... · .. ·_-.. · ...... 1 .. ·· .. · .. --· .. ·· .. · .. · ...... · .. ···· .............. _ .... -........................................................ -.-......... -._ .... -............ _ ...... -.--.......... _ ............ -.................... ··· .... ··· .. _··· .. -·· .... · .. -1 ... · .... · .... · .. · .. _ ..... _ ........ · .. ·· 

95% Approximate Gamma UCL 27.5 .... _ ........ -......................................................... -.. -.-.... -............... -....................................... -..... ··_ ........ _-_ ... · .... ···· .... ·_· .. ·--· .. 1 .. ·· .... ···· .. ···· .. ·· .... · .. ···.... . ..... -........................... -... -. __ ................ _ .......... -............................................................................................... -..... -.................................................. _ ......... -
95% Adjusted Gamma UCL 29.41 

....... -.............. -.-.--_.-................... -.......... --.-.............. -... _ ......... -.. -... -........ -...... -..................... _ .... -.. · .. -...... ·-.. · .... · .. ·· .. · .... ·· .. ····· .... ··· .. -Generai"'stiiifsiics .... -.. -............................ _ ...... -...................... -.......... --.... -.. -.--.... -..................................................... _.-.. _ ................ _ ................................ -.. 

............ -.............................................. ---.-........ ·· .. ··· .... · .. · .... · .... ··Raw··stiiiistfcs-··· .. ···· .... ·· .. ··· .. ·· .. · .. _.--... -........... -............................... _ ......... · .. _· ...... ·· .... ·-.... · .. · .... · .. ···· .. -···· .... ···-.. · .... · ..... -· .. 'Iog::t,in·sforme·cfsiaiistl·cs .. · .. ·· .. · ...... · .. · .. ··· .. · .................... ··· .. · ......................... . 

........ -.................. --.... -.................... _ .... -............. -....... -.. _ ..................................................... _ ............. ·-.... · .... ·· .. -.... · ...... ··-...... _ .. --.. ·_·r ........ ·· .. · .. ··· .. ··· .. · .. ··· ....................... -.... -........... -....... -.......... -................. _ ............... -.. _ ............................................................... · ...... · .. ··· ...... ·· ...... · .... ··· .. · .... · .. ·· .... ·1· .. ··· .... ·-.. -.. · .. ·_··· ............ . 
Minimumj4.6250E-4 Minimum of Log Data -7.679 

......... --........ -.............................. _._ .............. -... -...... -......................... -....................... ---....... - ............... · .. ·· .... -.. ··-·-········· .. · .. · .. 1· .. ·· .... · .. · ...... · .. ·· .... ·· .. ···· ...... -.............. -._ .. _._ .............................................................................................. -...................... _ .. _ .. _ ..... -... _ ........ · .. ·· .. · .... · ...... -.. 1 .. ··-······_ .. ··· .. -...... -· .. ········· 
Maximum 0.0044 Maximum of Log Data -5.414 

.......... _ ........................... -....... _ ..... -................. -_ ...... _ ...................... _ .................. _ .. __ ....................................... _. __ .... _ ............. -.......................................... -................ _ .. _ .......... __ ................................................................................................. -.................... -... _ .............. -............ -.................... -... ~ ......... --.................... -....... . 
Mean 0.0017 Mean of log Data -6.668 

.............. _ .......................... -........ _ .......... _-............... _ ..................................... __ .. _._ ................... -...... _ ..... _ .................................. _ ............. _, ................. _ ................. _.-.......... __ ..................................................................... _ .......................................... -..... _ ....................................... _ ........... _ ......... _ ...... -..... , .......................................... -
Median 0.0010 SD of log Data I 0.863 

: ..... ::::.::~::::: .. :.::~.:.:::.:: .. :::::.:: .. :.:.: ..... :~ ..... :: .. :.~.::~ .. : ... :: .. : ... ::.:::::~:.~::::::.:::::: .. ::·:~~~:~·:··~:::·::::·:···:::::·::::::~::::::·::~:1:~::~.:':':?~:~?'~:~ ::: .. :::::::::.:::.:::::::.~~::::.::::.:: ... :.:::::: .. :::::::::::::.::::::.: ... ~.::::::: .. :: .. ~ ... :: .. ::::.::.::::.:.: ... ::::: .. :.:::::::: .. ::::.:::::.:::::::: .... :: ... :~:: .. ::.::::::.:.:J.:~::.: .. ~:~:::::~:::::.::.: .. ::: 
Coefficient of Variation 0.818 I .... -.................. -............... -...................... -.................... _ ......................................... -.......................... ·· .. · .... · .. ··-·-_ .. ···· .. -.. · .. · .......... · .... ·r ...... ·· .. -· .. ·-.... ·-··--.. -.... _ ........................................ -........................ -._ ..... -................................................. -... -.. _-..... -.......... --.. -....... ······ .. ······ .. ·· .. ··· .. _·---· .. ·1· .. · .... ··· .... · .. · .... · .... · ............. -

Skewness I 0.955 
...... - ........ _ •. _ ... __ ._ .. _ .. _~ ......................... _ .... _ ... ...•..• ..--.m ......... _ .................. __ ..•.....•.. _ ............... _ ........... _ ...................................................... _ . . _ .. ~,_ ....... , ........................ "' ................. ~ ..•. _ .. _ ..... _ ..... _ ... ___ ...................................... .................. _ .................... _ ............................. _ .............. _ .......... __ .. " ... ~ .. _ ................. t __ .. __ ............. _ ................ . 

.... -............................................. -......................... --.. -.. -.. -................................ -.. -.............................. ·-·-.... ·-····-.. -· .. ······ .. ········ .... ·· .. ··· .. Releva·iit··Uc-CSta-ii·sti·c·s .... ·· .. ···· .... ··· .. · .. ·· .......... ···· .. ·-...... --· ....... -.................. _ ......... -................................................................ -... -................................................ .. 

..................... -................... _._ ........................... ···· .. ·t~iormarfiisiributl·()'n .. Tesi·· .. ···· .... ···· .. ····· .. ·· .. ·· .. · .. · .. · .. --···· ..... ·-.... · .. ··· .. · .. -·······r .. · .. ··-··· .. · .. · .. · .. · .. · .... · .. · .... ·· .. · .. ····· .. ··· .. ··· .. -.. ··· .. "Logno .. rmai'·6istrThu·iion .. 'Test··-.. _····· .... ·· .. · .. ··_···· .... ···· .. ··· .. -....... · .. ·· ............ -

................................... _ ................ _ ......... -..... --....... ·· .. · .. ··· .. ···_· .... · .. -· .. · .. · .. S'tiapi'ro··W"k .. T'esi·Statlsti .. cr·-·· .. -.. ·o,:·s·s:rt ...... · .. · .... · .......... · ........ · ...... · .. · .. · .. _·--·· .... · ...... -........ -· .. ······ .. --···-.. ·· .. ····· .. · .... S'hapl'ro .. WiTj( .. T'es'i"'s'iaiistlcr .... ··--.. ··0':9'6i· .. 

................. _ ......... __ .................. _ .... -................................................. -................................. _ .. -.-....................................... _ ......... _j .................... - .. _.-... _.-... + .......................... _ ............. _ ................................. -... _ .... -... -......... _ ................... _ .................................. __ ....... _ ............ _ .......................... +._ ......... _ ...... _ ................. -

. ........ Shapiro Wilk Critical Value! 0.829! Shapiro Wilk Critical Valuel 0.829 

:-~--===:~~~:~~~~~~~~i~~~~~~~~~-::-~~~C==F====:-?-~~~~~.-~~-~~~_~~i~?~~=~~~::=-~=::= 
-· .. ·· .. -.. ····· .. -.. -.. · .. ·-··-.. ·-· .. · .. ·_ .. · .. ·····-····· .... Assu·mlng .... N·o·rm·iii"·oi'strl·bu'iion···---· .. ·· .... ·······-·_·········----··----·-· .. ·l .. · .... ·· .. · .. ·-.. -· .. ··· .. · .... -········ .. -· .. ····· .. ······ .. As'S'li-m·lng'Tognorm-af6istr'fbutl·o·n .. -.... ---......................... -...... -............... . 



:~J.j?:~ 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL I 0.0040 

lr::···········:·:?·:·~:? .. ~·:~· 95% Modified-t UCL! 0.00261 99% Chebyshev (MVUE) UCL 0.0069 
... -................... _ ....................................................... -........................... _ ....... _ ............................... _ ... _ .. _ .................................. _ ... _ ............... _ ... J ...... _ ....................................................................... _ ............................................ _ ..... _ ............................ _ ..... __ .... _ ....... _ ............................................................................. _ ..... _ ............. _ ... _ .... _ ....... . 

................. _ .............................. , ....... ···· .. ···· .. ·· .. ···········Gam·m·a···bislri"butlon .. ·Tes"t""·· ............................................................................. .,.. ....... _ ..... _ ............................................................................... "Da·ia .. ·6istrlbu"t"i"o·n·· .. ··· .... · .. ···· .. ···················· ........................................................ . 

............................................................................................ · .............. · .. · ...................... k"sta·r .. ('b'ias .. correctedfr· .. · .......... ·1 .. :·~6ff .............. -.. · .. · .............. · ...... · .. ·fia"ta .. appear .. ~io·im·aTa't .. ·S·%· .. Slg·il"i'flca·nce .. Levej"· ............ · .................... " .. · .. ·· 

........................................ ....,. .............................. _ •••• ~ ....... ~ ......................................... _ ......................................................................................... _.~ •• __ •••••••• __ •••••••••• _._ •• ~ ••• _ •••••• _._ ..................................... _ ............................................. m ••• _ •••••••••••••••• _ •••••••• ~ •••••••• _ •• __ •• _ ••••••• _.~ ........................................................................ _ ........................... . .................................................................................................................. -................................................................ ~.~.=~:·~~:·~l ............ 2~·:·~·~-~ .. ~ ............................................................................... _ ................................................................... , .................. , ............... ~ .................................................... _ ................... . 

............................................. , ............................................................................................... _ .......... , .......................................... · .. · .... ,· .............. ·l ................ · .. · .......... · ...... · .... ,.· ................................................................................................................................................................. _._ .. _ ........................................................................................... .. 
----------------~~~~~l~~L~~~;~~~~~:~+--~~~~311-----------------~~~~~~,,~~~-~~~;~~CL'(UCL ---0:0025 

........................................................................................................................................ _ ...... _ ..................................................................... · .... ·r .... · .. · ........ · .... · .... , .. · .. ·_· .. _ ...................................................................................................... s·s·% .. ·Sta .. jl·d·a·rd .. ·S·ootstrap-·iJ'C'C · ...... · ...... -0:·0624 

Anderson-Darling Test Statistic 0.43 95% Bootstrap-t UCL 0.0030 
··· ................ · ...... · ...... -· .... · .. · ........ · ................ · ........ · ...... ·Anderson':6a'i1ing"S%"'Crl'iic'ai'\ia'fue' .. · ............ · .. 0·:.. .. ..................................... -......................................................... ·· .. · ........ ·-.. ·s·5·O/~· .. H·aiT'5 .. Bootstra'p .. DCC .. -· .. -· .. O-.. 0627 
.... · ................ · ...... · ................ · .. ··_ ................................ · .... Koimog'o"rov:Smlrnov"Test'Stati"s'ilc j ............ · .... o·. .., ............................................................................................. · .... 95% .. ·Pe·rcen·ii·ie .. ·s'ootstra .. p .. iJ'C'C .. · .. · .. · ...... ·()":·0625 
...................................................... , ................ _ ........ , ........................................... , ... , ............................................. _ ..................................... {.................................... .. ......... _ .......................................................................................................................................................................... , ....... _ ...................................... _ .... _ ......... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.283 95% BCA Bootstrap UCL 0.0026 
........ · ...... · .. · .. Oata-a·lJ'pea·r .... Gam·ma .... 6Is·tr'fbuted .. ai'·S·%· .. S·i·g·n·ifica·nce' .. Levei" .................... · ...... · .............. · .... · .... , .... · ................ · ................ · ........ · .............. ·9S·% .. C·/i·eby·s .. h·ev('M'e'a'n:'''SdfiJ'c'C · .. · .......... · .. 6·:6'038 

·Result .. or·1/2 .. sfiC(zi'n·cj"" .............................. · ................ · ........ _ .. -.... ,_ ...... -,-.............................................. , ................................................. _ ............................................................... , ........................................................... _ ..... -_ .................................................................................. -.... -... - .... .. 

............................................................. _ ............... _ .................................................. _ ....................................................... _ ............ · .................... ·Ge·neraTStaiisiics .. · .... · .. , .. · .............. · .... · ................................................................................................................................................................................... , ............... . 
, ... -.................... _ ................................................. -.............................................................. -............. -........................... -............................. " .............. · ...... , ................ · .... 1 .......... · .... · .............. · ............................................................................... _ .............................................................................................. _ .. _,.. . ........................ .. 

Number of Valid Samples I 9 Number of Unique Samples 9 
..................... _ .............. - ••••••••••••••••••••••• _ ••••• __ ....................................... _ ................................. _ ••••••• " ........ u ............... _ ..... _ .............. _ ................................... _ ••••• _ .... _ ••• _ ............................................................................................ _ ................................................................... _ ................ _ •• _._ ............................................................... __ .................. _ •••• 

.. _._ ................ _ ... _-............... _ ........................................ __ ................................................ , ..................... -...................... _ ................................................................. ] ........................................ , ............................................................................ , ............... , ......................... _,_ ....................................................................... _ ... , ................ _ .. .. 
Raw Statistics Log-transformed Statistics 

..................... _-_ .... _ .................... , ............................................................................... -................................. ~ ......... -....... -.. · .......... · .... · .. ·1' .... · ...................... · .. · .. ·· ............................ __ .. _ ............ _, .......................................... _ ............ , .................... , ..................... _.-........... _ .............................................. ~ ......................................... .. 
Minimum 19.3 I Minimum of Log Data 2.96 ............... _ ...................... _ ................................................................................. _._.-.......................... _ .................................................... 'r ........ · .. · ........ · ............ · ..................... _ ... _._ ............ _ .. _ ................................. _ .................................................. _ .. -..... -...................................... _ ...... _ ............................................................ _. 

Maximum 54.1.. Maximum of Log Data 3.991 

l·:~··::::::··:~~~:~:~~::::· Median I 34.1 1 SD of log Data 0.404 

===~======--~-=-=~~~=~==~::=-=~====~==!~t:~~~!:~ -=~~:~=~~~::~=~:==::~~:~~-~:~~=:::===~:~--=~====I:::=-=:= Coefficient of Variation I 0.379
1 

I .......................................... , ................................................ , ............................................................. _._ ............................. _ ............... , ........ -l ................... , .................................... _._._ ........ _ ...................................................................................................................................... _ ..................................................................................... _ .... . 
Skewness I 0.0735! . 

...................................... , .................. , .............................................. , ........................................ _ ... _ ....................................... , ....................... ...1. ....................................................................................................................................................................................................... _ ............................................................ L ..... _ ............................ .. 

...... _ ....... , ............................................ -.... _ ........................................................ _ ...... -........................................................... · .. · .... ·· ...... ·Rei·eva .. ntTic["s·ia"ti·siic·s· .. · .. · .. · ........ · ........ · ......................................................................................................................................... -........................... , .................... .. 

. ~::'.: .... :: ... ::::::: .... :: ..... :.: ... ::::.::: .. ~:.::: .. : ..... ::.: .. : .. ·.:·:· .. ::·:~~~~~L~~~~~~~~~~~:~:~·:!~~.~ .. ·::·:.:::·:·:·:: .. :::·:::,:· .. :·~:::~1:~·· .. ~::: .. ~:·::·· .. :~:·~:·: .. : .. ·1'·: ......... :·: ...... : .. :.·:·: .... ·::: ....... ·:::::: .... ,:.:::::·: .. :::·.·.:: .. ·.~~·~_~~~~~~::~ .. i~~i:~ .. ~~~~~:·:~~.~~·::: ... ::: ...... :: ..... ::.:.: .... :] .. ::::: .. :: ..... ::: ... ::.:~ .. ::.:":'.~':" 
Shapiro Wilk Test Statistic, 0.901 Shapiro Wilk Test Statistic 0.897 

.... · .............. _ .... · ........ · .. · .... · .. i5ata .. appe .. a·r: .. Normarat .. ·S·% .. ·S·i·gnifica·nce .. Lever .... · .... · .... · ...... · ............ · .. · ...... · ...... · ........................ · .. ·i5ata .. ·appea·r"Lo·g·norma'iai·S% .... signi·fi·cance .. "Levei" .. · ........................ · ........ · 

=~~~:~=:~-=:~;:~:~~~;;~~;~:~~i~i~=~~~~=:f~~===~~~==~=~;~::;!;;~~;~~=:~::::~= 
..................................................... _ .............. - ..... -.................................................................................................... _ .................................... -r ........................................ + ............. _ .................................................................................................................................................................... , .. -.................................. .1. ......................................... . 

95%Adjusted-CLTUCLI 43.66 I 97.5% Chebyshev (MVUE) UCLI 66.8 ......................................... , ................................. _ ......... -....................... _ ...... _ ................................... _ ......................................................... + ....................................... + ......................................................................... _ ............................ _ ......... _ ................. _ ................. _ ........................................ _ ............. _ .... 1.._ .................................... .. 
95% Modified-t ucq 44.54 I 99% Chebyshev (MVUE) UCL! 84.99 

-=:::=-:=====:-=:-=::~~;;~;~~;~~~=:::==~~~:-==~:--F=-==:::======--==~;;j~;:~::::::::==::::=====:=== 







APPENDIX A-8 

NORTH OF MARLIN SEDIMENT 





! General UCL Statistics 

==~===0-~~~~~~i:~I;~~~~~~-;;;;~;~~;;;~;;~=~:;;;~;;h:;;;;~;~;~~~~=;;~;~;~; 
.-................... -.... -.-................ -.-.-.-.. ······-··Fu·iff

i
reci"slon-······T6FF·········-········· ..................................... -.......................... _ ..... " .. _.-................................... _ ....... __ .. _ .......................... _._ .............................................................. _ ......... _ ........... _ ................. _.-........................... -..... _ ....................................... . 

.................. -........ -............ -............ _ .. --........................... -.................................. 1-._-...... _ ................... -..... -................................................. -................................................................................................... -............ -................... -.......................... --................ -......................... -............................................................ -.. -...... --..... .. 
Confidence Coefficient i 95% 

.. --.... --.................................................... -.... -................................. -.... -.. -...... -............ -._ .... -.... -.-............................... ·· .. · .. ·· .......... · .... · .. ·· .... ·Ge·n .. erai"'Sta'ifs'iics .... ·· .... ·-.... · .......... -.... -... -........................................................................... -.. -...... -............................................................................... -............. .. 

................................................................. ---............... -...... -.... ·R·aw .. S·ta'tfsiics .... ·· .......... · .. · .. · .. · ......... -.. · .. _ .... -·-·· ............. -......................... " ............................. -............................. · .... · .............. Log:tra·nsformEi(i"!~fi8tisiic·s ...... ·· .... ·'-.... ·--.-..... ~ .................. '" ................... -. 

................................................................ -.. --.... -....................... · .. ·· ............ · .. · .... -.. · .. · .... · .. · .. -.... -...... -_ .... · .... · .. · .... M'i'ni'm'umT ff'1"S'O'O'E=S" ...... --................ -................................................................... ·-.... -··-· .. ·-...... ·-.. ·--.. -Min'fmum .. oiTog .. oataT ........ =9~696 ........ .. 

................................... -............................. -................................. · .. · .. -·· .. · .. ·· .................. · ........ · .. · .. · .... · .. · ........ _-· .. -·Ma·xlITi·u;n"· .. · ...... -.... O:·0'624 ................................................................................................... ··· .. · ....... · ...... · .. · .. _ .. · .. Maxi'm'lim· .. oi"L'og .. oata· .......... =·6:·0"3"2" ...... · 

.............. -................ -.-.......... -...... -...... -.. -.... _ ............................. _ .......... -............................................................... _ ....... Mean' 2~4~fi'si~4 .. "-.. · .... -· .. ·· ............ · ...... · .... · .... -.. · .. ·-........................ · ...... · .... ·-.......... -.... -· .......... --.. · .......... · .... ·_· .. M .. s·an .. ·of·j·og·D·ata ........ -:g:·r .......... · .. · .. · 

::::====~==:=::::::-=="=-==:==::::::::=::~:~~~:: =--=-====::==:::::=:=:====:::=--=~~~~~:::~~~" 

I~ .. ·:::·~ .. ·:::·:~~~:~:::~::::::~ Skewness 3.34 
................................... _ ..... -............ -................... __ ..... _ ................. ..-.. __ ..... _ ..................... _ ............................... -.. _._ .......... , ................................... -...... -............. _._.-...... -. ..... ~ ...................................... , ................ -............... -...... ~ ............... '".-.. -..... '" .. ~--.-.... -.......... ,-.... .......................... -...... _............................... .~ .............. --....................... . 

.... · ............ · ...... · ........ ·· ...... · .. · .......... · ...... ·_-...... Assunl'ing .. ·Nornl'aTo'i'strii)'utlon .. -· .. ··, .......... -........... · .. · .... · ...... _ .. ·_· .... _ ...... -.. · ............ · .. · .............. · ........ · ............ · ............ As·s'lJrnl·ng"'[ognormaTi5Tstrib .. utl·oo-.... · ............ · .................... ·_ .. · .... · .. · ............ · 

=~~~~=~~~~~i~iIr;~~~~~~~~=~~~i~ijji~~Il!!~ 
I 

....... _ ..... _ ............................................. __ ...... -............................................................................................... -........ -...... -..................... -.... "' ................. -.................... .l. ..... _ ....................................................................................................... --.......................................................................... _ ........ -............... _ ........................................ . 
Gamma Distribution Test I Data Distribution 

.. _ ............. - ...................................... -....................................... · ..................... ·-.. · ........ j( .. sta·r .. (·bl·as·corrected)T· ...... · ...... O:·71 .. ?fl-............. · .......... · .. ·biita .. do .. ·not .. toifow .. a .. ·0'1·scerna'b·le .. Oistribuiio·n .. ·CO'jj·sy·· ................ · .......... .. 

............................................................ -...... - ..................... - ................ _._ ................................................................................ · .. · .................. 1 ...... · .. · ....... · .... _ .. _· .. _·.. ._ ................................... __ ._ ............................................................................. , ....................... -......... - ..................... - ............................................................................. .. 

------------"---------------------~~:~~~w:~~r--"---------"------------------------------------------------" 

~:::~=:~===::==::~~~~~~;~~~1:=!:~~1-==:=::=:-:=:====~=~====~~~i~i~~;i~~ Adjusted Chi Square Value 49.95 95% Jackknife UCL!3.8018E-4 
......... _ ............................................................... _ ............................. _ ............. _ .. _ ......................................... _-.. -.... -.............. · .. ·_ ...... · .... · .......... · .. · .... · .... _ ...... · .... ·T ...... · .......... · ............ · .. · .... · .......... · .. ··· ...... · ........ · .. · .. · ........ ·-...... · .. -.. · ..... S5'%=StandarcH300t5trap=·8"et-+3~74·54E;4·-.. +· -----

................................... -.... _ ....................................................... · .. Ands .. rson·:·Da·ri'ing .. Tes't .. Statis·iic ............. 1"1 .. :.2.9 ...... ~ ... t ............ - ............................................. -· .. -· .. · .......... · ........ · .............. · .. · ...... · .... · ................ 95%· .. 8·0·otstrap:t .. ·U'cc1-453·07E4 .. .. 

........................ · ...... _ ...... · ............ · .. · ...... _-.. _ .... · .... ·Ande·rso·n=i5arTfng .. S% .. ·cri'ti .. caTVa .. iu·s .. · .... ·· ...... · .. O·:792.. _ ... _ ................................ _ .............. _ ................ -...................... · .... · .. · .... ' .... ·9·s·% .... Haiiis-·sootstra·p .. 'UcClis61·S·E=4 .. .. 

...................................................... -....... -.......................... j{oimogorov=smirnov"Test"s'iatisiic' .. · ...... · ........ 0':392 .. · ........ · ...... · .... · ...... ··-.. _ .. ·· ........................ · .. -· ............ · .......... · .. · .. · .. · .. 9S·% .. ·P·ercen'ii'ie .. ·so·otstrap .. D'c'L'l'iSO'4'O'E=4'" 

................................................................................................... -... _ .. _-_ ................... _ .. -...... _-_ ..... _ ............................................... · .... r .. ·· .. --.............. · ...... · .... 
T 

.... · .... ,· ........ ·-.. · ............ · .. · ............................................................................... _ ............................. _ ......................................... _ ... __ .... _ ...... + .......... _ ........................... .. 
Kolmogorov-Smirnov 5% Critical Value, 0.133 I 95% SCA Bootstrap UCLI4.2357E-4 

.... _ ............................................... -.......................... -_ ........... - ... -... -................ -....................... _ .............. _ ............. _ .................... _ .. __ ._ ........... -... _-...... -.1 .. -................. -.......... _ ............................................... -.............................................. _ .................................... _ ........ _-.. - ................. -........ , .......................................... .. 
Data not Gamma Distributed at 5% Significance Level i 95% Chebyshev(Mean, Sd) UCLJ5.8956E-4 ....................................................................... --..... _ ................................... -.................. -........................................................ · .. -.. · .. ·-.... ·r .............. · .......... · .. · .. · .......... II ................ -........................................................................................................................................... _ ....................... _ .. _ ........................... ) ......... _ ......... _ ................. . 

i 97.5% Chebyshev(Mean, Sd) UCLI7.3685E-4 

~: .. ~~:.~~.~.~ .. ::~.~ ... ~ .. ::.::: ... : .. ~.:.~: .. ::.~~:~~~~~~~~~~~.~~~:~~~:~?~~~~i~~:~~~.~ .. ~~~ .. :~-~~~~~~ ... t·' .. :~ .. :·~~~~~~:~~:::~ .............. :::.~ .. ~ .. :.~: ... ~:::.:: .. : .. :: .. : .. :.:::.:.:::.:.::.:: ... :-.:.::: ...... : ........ ::~:.~.~~:::~~~~.~y.~~~:~~~.= .. ~~~~~~~T~~~[ .. ~ .. ·.:~:?~·~?:~.~ 
95% Approximate Gamma UCL 3.3830E I 

.. ...... ....... . ... _. ........... .• ...... ._--............ - .... - ..... -............ _ .... -." ............ -_ ............................ -...... ........ .. ........ -.- ... __ .......... ....... .. ......... _._ .... _ ...................................................................................... _ ........................... -.......................... -._-.. -........... -.............. _ ... ..!. ............ _ .......................... . 
95% Adjusted Gamma UCL 3.4156E-4 l 

.. ... .. .. -. -. -..... .-........ --.-......... -'''-' ---- ....... .. .... .... .. .- ........ _ ......... -.. "-1' -- -.- '-'" . ...... t .. · .. -......... , ........................ -........................................ .. ......................... -........................................ -.-......... -...... --.... -.... ·-........ · .. -.... ·t .... _·-·_ ........ -...... ·--...... · 
I ; , 



Result or 112 SDL (2-methylnaphthalene) 

General Statistics 

.............................................................................................................................................................. -................... ·· .. ····-···_ .. ··· .. ,,······ReTevantUCCStatl·s·tl·cs······· ............................................... -.............. -................................ -.............. -.................................................................................... " .... . 

.............................................................. ·· .... ···· .. ···· .. ·······N·ormaf"[5 .. lsii"fb"lJti"o·n·Tes!""-·· ............ -.................................................... _ ....................................................................... · .. ···· .. ···· .. LognormaT"[ilsirihutfon··Test"············ ............................................................... . 

:::: .. :::::::::~:.:::::.:: .. :::.:::::.: .. :::::.~:~.~.~.:: .. :.:::::: .... ::.:::~~:.: ..... ::::::::~.:.:::::::.~:~~~:~~~::~i!~~~~~~:~~~~:~~~i~~I=.~:·:::·~~~~~... .::::::::.:::.:.::.::::.~.::.:~:: ... ::: .. :.~ .. :: .. ::::.·:~::::.::.:::·::::::::.:·:.:::::·:.::::·::~:~~~i.~~:~:~:~:~~~~:.~~~~i:~~·~~·l::::·:':':"':··:~::·~~:~·::': 
~ Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

=:~=~~===~~;;:~;~;=~=~=~~=j~:-~~-=~~~~~~~;;~~;;~:~:;;~~-:~===~ 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL! 0.0304 

:-..:::~~~~:.:=~~:~::::::::::::.::~ ... :::~~-.:::.:.::::.:::.:: .. :.: ... :::: ... ~::~.:~.:.:~~.~.~:~~!:~~~~~~=.~~!::~~~:I:::::::::·:::·?:~~"~~ ~~:.::=:::::~~::: ... :::::::.: ... ::.::.:::.~:::: .. :.::.:~~.:::: ... :.::.:.: .. :.:.:~?.:~:~i..:~:~~~~~~:~~.:~~~~~?"~.~~:i.:::':.::~~:~?~~~ 
-------------------------------:~~-~~~~-----a.:~-~t-----________________ :_~~_et:Y:.tJ:~_~~_~_~~~_~:L __ ~~! 
...... _ ........................ -........................... ·········· .. ······· .. ·G;im·mi .. 6istrihution-Test···· .... ··· .......................................................... ··· .. · .. ·····r··· .. ······ .. ················· .... ··_········· .. ···,,··· .. ······_···························"i5ata··6Is·tr"fbutlo·n···· ... · .. ································ .. ·· ... ··· ......................... _ ................... . 
.......................... -.................................. , .............................. -.. _ ...... _ ....................... "'j("st"ar"(b"fiis"'correctedj' ····· .. ·········-O·:·627···l-· .. ·· .. ·· .. ·· .. ·······_ .. -0ata·(jo"'n'oi'foijow"a"6"i"scernlihle"6istribution'''{O~05f ............................... . 
................................................................................................................................................................... -........... · .. ·· .. ····· .. ··· .. · .. ····.·.····.· ... l········ ...... ··· .. ··_·-· .......... - .............................................................................................. - .. - ..... --.-...................................... _ ...... - ................................................... . 

Theta Star 0.03921 

:.::.:: ... : .. :.: .. : ..... ~:.:.:::.:::: .. :::: .. :::.::~.:.::-.:::::.::.~:::: ... ::~ .. ~~.=: .. ::::,: .. ~:.: ... ::~ .. ::::,::.:: .. ::: ... :.~: .. ~:~ .. ::.:::::: .. :.:,:::.:,::.:.::: .. ::::~:~:~~~~·~ll:::: .. :··:·:~:?·:·~~~·:·:::r:·: .. :~~·:.·:~~·:: ...... : ... : .. ::':.: ... :.:.~:: .. ::::~:.: .. :: .. : ...... ~.::::::::~.~:~':::::::::.: ... :::.:.::.::.~~: .. ~ .... ::.:~::::::, .. ::: .... : .. ,::.::: .. ::::.:.::::.:: .. :.: ... :::.::.:.::.:.::: .. :::'::::':.:'::"~.~:'~:: 
Approximate Chi Square Value (.05) 43.38 I Nonparametric Statistics 

.............................................................. -..................... -........ _ ........................................ _._ ........................... , ....................................... ,... ....................................... .1.. .................................................................... _ ...................... _ .... _ ................................................................... _ ... --............. · .. · .... ··· .... ·· .. · .. ·T··· .. ······· .. ······ .. ···········•·•· .. 

Adjusted Level of Significance! 0.045 I 95% CL T UCL I 0.0398 
..... _ ..................................................... ·_··············· .. ············ .. ··· .. · .. · .. ·· .... · .. 'Adj"uste·(j""C.h"i"Sq.Li'a'ri3"\]afUej! .. -........ 42.~94···· .. ··l······ .................................................... _._ ................................................................ ········ .. ··g·5% .. ·Jackk"nife· .. UCLi········· .. · .. ··cf04o·f 

-:::~_-=-=~~=-~~~===~=~~~==::~======-~===:=:: -:~_~:~=:=r==~::-:~=:::_~=:::=:::~:=~~~~~~~~~c~t-=ii~~ 
Anderson-Darling Test Statistic. 8.232 ! 95% Bootstrap-t UCLi 0.0684 

............................................................................................................................................................................................. ·· .. ······· .. · .. · .. · .... ····· .. ·1·· .. ······················ .... ···· .. ········1···· .. ···· .. ······· .. ·········· .. ······ .. ····· ........................................................................................ _ .. - ....................................................................... ~ .......................................... . 
Anderson-Darling 5% Critical Value 0.8 95% Hall's Bootstrap UCLI 0.0914 

......................................................... ························ .. · .. Kolmog·orov·~·Smfrnov .. Tesi'statls·ifcr .. ·· .. ··· .... 0:35S···T····················_·· .. · .................... _ ............................... _ ........... ··95%···Pe·rce·ntfie·Boo·tstrap .. ··l:icLT········· .. ·····0:'042'1" 

:::=::=~:~~===~~~~?£0~~~~~~~~~~~~~~~~L-~-~=F-=-~==~~-:==:~~-:=~-=::==~:~:~~~~~~!o.~i~~~~~~ ===~:~~?~ 
---. ---~~_",n~~~a~",-~~i~~I~~~~~_S!~~"",~C"-r~ -. --- t------- ---- .... --97~:~-~~-:Z:~~~~~~~~~~~~1' ..... , .. ~:.~:;~ 
: .... ~ ~"'.::~"~" .:" ~ '::.:~ .. ': .. '.":~. ~',"'~~ . ~~:~:~:~~~:~~~~~~~.~.~~.i~~·~~~~·~~~~ ':'. ,'.::':.: ~:':.:'.: ~'.::. '.::.:.' .. :.':.: .·.~~ ... ~.·:Ir .. · ~:: ..... ~: .. ': .. :"': : .. ::~~ .. ~~: .. ~::~.~. :.~' ..... , .... ,',: .. ~~~:~~:~~~.~:~~~~~~~~~~ .. ~:~~~' ~:~.~ 1::·"~~':" ... ~.~~. ~~~~.: 

95% Approximate Gamma UCli 0.0342 ! 
! I 

=:=:~-=-~=:~~~:=:--~--=~~===~==~=~~~==~=J:=::=~~=l~:::::==::=~==:~~~=:==::==~~::=~:::-==:-==:=E:=~::~~~ Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCL I! 0.116 
........................................................................................ __ ...................................................... _ ••••• _u •••••••••• __ ••••• ..................................................... ~ •••••••••••••••••••• _~ •••.•••••• ~.t ....................... _ .......... ~ .. _ ....................... ~ ... ~_ ........ _ ............ ___ .. _ .. __ .................. __ .... __ .. _ .............. _._ ..... _ ..................................... ~ ........ _ ............................................... . 



General Statistics 

....................................................... ············-···--············-···· .. ··· .. R·aw···StailsiI<:s······· .. ··································· .. · .. ·····································---······-r···········.-.. -......... -.... --.. -.. -... -.-...... -....... -.... -.. -To·g:tr~insfo·rme·(fStati·sti·cs···················· ................................... -................... . 

. :::.:: .. : ... ::.::.~ .. : .. : .. :.~.:.: .. :.:: ... :~:.~ ....... ::.: .. ~~::: .. ~:~: ..... ::::::.: .. :.:.: .. ::::~::::.~ .. ~ .. ~.:~:.~~.: .. ::.: ... :.:::::.:.:: .. :.:.:::~.~~.~:~:.::·~~~·~:~·~_~·IJ· .. ~::·:~::~:::?·::?~~~[~~·:··:·:~·::~::: .. :::.:.: .. :::~~.: .. :.:~: .. :::::.~ .. ::.:: .. : ... :::~~.~~~:.:::~.: .. ~~ .... ::::.:.:~ .. ~: .. :::: .. ~~~~~:~:~::.~~:.~~~ .. :~:~~~' ~::~ .. ':=~:~~ .. ~~.,~:.: 
Mean 9.5155E-41 Mean of log Data -7.784 ....................................................................................................... , ..................................... -.......... -............ · .. · .... ·· .. · ...... ·M·s·dian .. i55·0oi~=4··r .. -.. -.......... · ............................. -.... -........ -..... -.................................................. ·· .. ·····-.. · .. · .... · .................. s6·of'To·g .. ·o,ata .... -' .......... 1 .. 2i~4 .. · .. 

............... -................. -...... -........ -.--.................................................. -........ -......... -......... -.-...................................... · ........ · .. · .. ·--······--...... -·f ...................... -........ · .. -........ i· .... , ........ · ............................ · ........ · .......................... ·· ................ · .......................................................................................................................... 1 ...... · .... ·-.... ·· .................. · .. .. 
SD 0.0015

1 

Skewness! 3.563 I I 
................................. -...... -............... -................... _ ....................................................................................................................................... , .... -............................................................................................................................................................. _ ................. -.......................................................................................................................... . 

Relevant UCL Statistics 

... -............................... -....................................... -.................... · .......... ·-· .... ·· ............. · .... ·DfiTsfo·rs .. ·Tesi .. sta·iisiicr .... · ........ 0:'2·87 .... 1· ........ · .......... ·-...... · .. · .................. · .................. ·· .... ··-.. ··_ .... · .. ·· ................ · .... · .................. 'Ui·i·j·sfo·rs .. ·Test .. s·iatis·ticj .... · .. ·····'O-:1'42 .... .. 

~~~=:=::~:=:D~~~~~~~~~~~-~~~~~~~~~~:::~=:~-~~r:===::~=~~ti.~_~~~~~~~~:~~~~~~~~~~~~:=-=~-::: 
·· .......................... ·· .............. ·· ............ · .. · .......... Assumlng .. N·o·rnl'afbistrfbiJifon-.. ·-.... · .. · ...................... · .............. · .... · .. · .......... ··· ........ · .... -...... ··-...... · .......... ··-· ...... · .. ·As·sum·ing .. ·Cog .. normaf'61s·iiiiJuti'o·n .................. · .. · .. ··-.... · ............ · .................. .. 

~~~~--::~~:~~:~=~~~~i~~)~~;?i[~~~~=~:====3~:=:~~~~~:====:~:=~i~~~~~;~~;£;t=~~~ 
95% Adjusted-CLT UCL] 0.00131 97.5% Chebyshev (MVUE) UCLl 0.0021 

=:~~===~~=~==:=~-=~~~==.~:===:~~=~::::jl~~===~=::===~=~~:~====~~=~=~:!!=~~~~~~~ Gamma Distribution Test Data Distribution 

:::-.:.:~.:::~:'.::~::~.:::: .. ~~: .. ~::::.:.::::.::.: ... :.:~ ... ~~:·:·:::.:: .... ~: .. ~~~ .. ::::::~~~~:~~~~~~T~~~~~::~~~~~~~~ .. ~'?I' :~ ... ~: .... :.::?::?..~~: .. :.:: ... :.= ... ::: .. :: .... ::: .. :': ... ~~.~::~~~~:~~!.~.~~~~~.:~.':~~:~~~~~~~~~~~~.~~~~~~:~~~:~.::~-~::.~.~~:~~ .. :::: .. ~.:::: .. ::::'::~:: 
Theta Star 0.0013 

•• - ............ ,,: •.••• _ .................................... •• _ ...... ~_ .......... _ ........................... _ ................ ............. ou ....... _ .......................................... _............................. • ....................... _ .......................................................................................... _ ... __ ••••• _ ................................................. __ ............ _ ............................................................. _ .................. _ •••••••• _ ••••• _ •• _ ••••••••• 

nu star 78.45 

:::.:.: ... :.: ... ::: .. -.:.::':~: .. : ..... :.::.:.::::.:: ... '.:.:.·~ .. : .. ~: .... ::'~~~~·r~~·~~~i~.::~·~.~~~~~~~~r~~~!9.~:~~:~?"~'?:I:"·"::~~~':~~"~·"· :.:.~ ..... : ... :: ... :: .... ~ .. : ... :.: ..... :-~ .. :.:~-::.:.~~.::-:,:.: .... : .. ~.~~.~.~:~~~~~~~~~~.~:~~~~~~.~~.~:~~~~,:~.~:.~·:·:: .. ~:·::~· .. ~I·:::~::: .. : .... ·~~~::::~·::.-:·:::·': 
Adjusted Level of Significance 0.04 95% CLT UCL 0.0012 

~~--~~: __ -~ •• _~ ~. ~~~=~~~=~e~=~~~~u~re~~~lE:~~:~._· .... ___ -.~~_: •• -:_:--::_~~-~:;~~~;~~ ~~~~j---~;Jr~ 
Anderson-Darling Test Statistic 2.244 95% Bootstrap-t UCL 0.0015 

.. . .. -.. . ........ .. ..... ,,-. . ............................ _- .... , .. ,.... . .. ,. , •. -....... -.. - ... -........... -....... ...... . '1" .. ....... ..... ...... ,. ,...... .,. . ......... -.' ........ - .......................... , . ....... . . '............ _......... .... . .......... ...... .. , .. ... ..... ... . -... .... ......... . 
Anderson-Darling 5% Critical Value! 0.795 95% Hall's Bootstrap UCL 0.0018 

........ --· ...... · .... ···-·-................................ · .. · .... · ...... koimog-o·rov:·smirnov'Tesi .. s'iati·siicr .. · ...... · .. O·: .. 1 .. S4 .... I .......................................... · .................... · .. · .... ·· .... ··_ .. · .. -·-.. ·· .... 95% .... Pe·rc·s·niiie .. ·s'ootstra·p·'LJ'cL:l····-.. · .... ·cLo'O·1 .. 3· 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0018 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0029 

................ - ................. _ ....................................................... -_ .... -...................................................................................................... -.1-............ -................... -.............................................. _ ............ -............................................................... -......................................... -........................................................................ -... ---.. 
95% Adjusted Gamma UCLf 0.0012 

==:::~~~-:~:-:==:~;;~;t~~U;;;~;;:=:=~--=t:~~~~:~::-~-~~=~:==:-=:=~;:~~:;~-~~;y~;;~~;a~~~~;~·~~ ===:~ 
....................................... -..................................................... _ ............. , ....................................................................... _ ................................ _ ...................................... _ .. 1... .................. _ ................ _ ........................................................................................................................................................................................................................... .. 

·R·ss'liiio·i .. ·1/2 .. ·s'[iL .. Cace·naphthen·ej"' .... · ...................... · ................. -......................... -......... -............................. -............................................................................................................................................................ -................ _ .................................................... -........... -....................... .. 

General Statistics 

Number of Valid Samples 48 Number of Unique Samples i 34 
........................................ -............................ -.. -................................ -............................................................................... -·-.......... ·-.. · .. · .. '1· ............ · .............................. 1-.......... · .... ····-.............................. -............ -........ , ... -.-................................................................ , ........ -..................................... ..., ............................ --....... -

..... -.................................. -................ -............. _ ... _ ........................................................ _ ................ _._ .............................. _ .... __ .......................... _ ............ _ .. _ ...... _ ......... _ ........ _ ..................... _ ............... _._ .......... _ ..................................... _ .... _ .................... _ ......................... _ ................................. _ .. _ .......... _.J ......... _._ ....... _ ........... _ .. 

.. -........... -..................................... -...................... -......................... -....... -.. -......................... -........................................................ -.... -.................................... ·· ............ ·-.. ··T· .... · .. · .... · .... · .......... · .................................. --.................................... -... -... -................. -............................................................. - ..... -...... ---............ -... _ ... . 
Raw Statistics 1 Log-transformed Statistics 

...... -.-.. -.......... _ ..... -........................ -... --........... -... -...................................... -............. -...... -............. _ ............... _ ............................................. _._._ . .,.. ........... _ .. _ ... _ .................... +_ ..... -.......... -........... -............ -._ ........................................ _ .............. _ .......... _ ......................... -.......... --... _ ........................ --....... _ .. _ ......... _ ...... , ....... -.. _ ...... _ ................ . 
Minimum I 0.00421 Minimum of Log Data I -5.46 
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=~~.~=~~==~~~~=~~:--==~~~~=~:=-::=~;~~~q:=.=~~;~t==~~~~~=~=~===~~~=~=~~~~~;~~l~E~~~ 
-------------.. --------------Coefficje;iioiVarja~~j----··~:~~~+---------.---------.. ---------.----------+----.. -.-
...... -....... -........... -............................ --...... _ ............... -... -..... -.... -......... -.............................................. _ ..................... _ .............. -............... _.-..... _ . .1-........................................ + ................. -........ _ ... _ ....... -.. -...... -.. -...... -................................................................. -.. -.... -................................................................................... J.. ..................................... "'-

Skewnessl 2.314 1 i 
...................................................................... _ ............................................................................................................................ _ .................. t..._ ................................................................................................................................. _ .......................... _ .............. _ ............................................................................... ..1. ........................................ .. 

............................................................................................................................................................................................................... · ........ -· .. ReleviiniTic["siatisti·c·s ...... · ................ · .......... · ... _ .................................................................................................................................................................................. .. 

. ::::.::::~~ .. :.~:: ... : .. : .. :::::::.:.::.::::.:: .. ~::: .. : .... :::.·: .. ~·:·:~·::~~~~~.i:·:~~~:~~~·~:~~i.~:~·!.~~·~·:::·: .. ::: .. :·.·: ... :·::· ... :·:.:· ... :1· .. ·:::.:· .. : .. ::·:·.·: .. : ... ::·:: ... :·~ .. r:: .. · ... :: .. : .... :~::~~: .. ·: .. ·:·: .... ·~ ....... ·:.::~: .... :.: .. : .. F.~~:~~~~~~:.~~~~~~~~~~~~::!.~.~~:: .. ~.::::.: ...... : ... : ....... :~: ... : .. ::: ... ::.: ....... ::~.:: .. ~:.~.:: 
Shapiro Wilk Test Statistic 0.546 I Shapiro Wilk Test Statisticl 0.667 

............ · ...... · .. · ............ · ................ Datij .. ·n·o't .. ·N·ormaT"at .. S%· .. S19r1'ifics .. n·ce"Level"· ........................ · ................ · .... T ........ · .. · ...... · .... · .................... 6a·ts .... notT~o·g·no·rm-arsi .. s·%·S·i~J'nTfica·n·ce .. Ceve'j" .......... · .. · ........ · .... · ........ · .. · .. 

·:::===:=~=:=::=~~;;~~~~;;~;;~;~;:~::=:::=:::·::=::T======::=:::~~:~;;~~~~~~~I~;~U;~;::=::=::::====:: 

~--~~-~:~-~~=ic~~~~~~j~i~li~i;~~11~t~~I~=~~~~i~ii~~~I~l~~f! 
........ __ .......................................................................................................................... _ ........................................................................................................................... .J ................................................. _ .. _ ................................................. _ ........................... __ ................. _ ..................................................................................................... .. 

Gamma Distribution Test Data Distribution 
.......................................... -..................................................... ·· .......... -.. ·--.......... ·-j(·star .. ·{b'fas .. ·cor .. re·ctedj'r .......... · .... 6:77·1 .. · .......... _ ............ ·· .... ·-.. Ds'ta .... do-n·ot .. foliow·s .... 6iscerns·bi·e·-6i·striiJ'lJtio·n .. ·C'i'O·SY" .......... · .. ·_ ...... _· .. .. 
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nu star 74.06 

...................•... -, .. ,-....•.•..•.....•.•• ~ .............. , .....•.. ~ ........................... - .................. _ ......... _ .. ·._.· ............ __ . __ ..•. _.·_·-.······ ..... ··.w ..... ·.· ....... _ ..... _ ................... _ .... _._._ ...................... " ....... _ ...... _ ..• _ ...• _ .....•.• _ ............. ............................ _ ..... _ .......... ~ ............... _ ... _ .•..••..........•... _ ..... _ ............................................................... .,. ............................... '-_0' 

Approximate Chi Square Value (.05) 55.24 Nonparametric Statistics 

Adjusted Chi Square Value 54.74 95% Jackknife UCL 0.027 
...................................................................................... _ ............ -......... - ............................................. _ .... -................................ -..... -... -~ ...... ............................................... _- .................. -.. -........ _ ...................................... _ ....................................................................................... _ .......................................................................... -........................ . 

95% Standard Bootstrap UCL 0.0267 
................. _ ...................................... _ ................................. Anderson·~D~i'rTi'ng .. ·Test .. Siaifsilc .. · .. · .. · .. · .... ·8·:·S·94· ...... · .. -.. · .. · .. · .... · .... · .. · .. · .. · .... · .............. · ........ · .... ·-............ · .... · .. · .... ·_ ............ · ............ ·--·-950/;·80·otsirap~iTicC .... · ............ 0·:·0'293· 
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...................... · .. _ ...... ·_ ...... · .............. ·_ ...... · ...... · ................ "Koi'mog·o·rov::~~fmfr·nov .. Tes'i"·siati·sijc ·· .............. 0·:-3'57 .... · .... · ........ · ........ _ .... · .... · .............................. · ............ · .. · .. · .............. · ...... 9S% .. ·P-e·rceniiYe .. ·8ootstra·pTicCr ............ · .. 0·~·0'272 
.. ·· .. · .... ··· ........ · .. · .. · ...... · ...... · ...... · .. ·· .. · ........ · .. _ .. Koimoiiorov=Smlrnov"s%"'cri'iic';;j"j"vai'ue ........ · ........ ·0·:·1 .. 33 .... ·--· .......... · ............. _ .. · .... ·· ........ ··· .... · ........ · ...... ·_ .................. · .......... · .. · .... · .... _ .. 95-% .. SCA-Sootst·rap .. ·ucLr .............. cf0296 
.. · ........ · .... · .. · ........ ·Ds·tij· .. fi·ot .. Q·amma .. i5i'stri't)utecfat .. fi"%-·S'igfi·H'icarl'ce"Levef ........ ·_ .......... · .... ·_··· __ .. _ .... · ........ · .. · ........ :· .... · ............ ·· ........ · .... ·-.... · .... ·9S%"'ch'eby'sh'ev{M'e'an:"'s'dj"iJ'C'Cr"--"""'o1l39'''-

.... :::~.:.:::.:.:::~::: .... : .. :.: .. ::.:::.: .. :::::: ......... : ... ::: .. :~~: .. :.:: ..... : .... ::::~:.:::::. __ ~: ......... : ... :~.:::.: ... ~.:::.::.::.: .. :: .. ::::: .. : ....... : .. :: .. : .. ~ .... :.: ... :.............. .. .......... : .. : ... : .. :.:.::::.:::: ::: ... :.::~.: .. :.:.:~:.::::~.:: .. ::: ..... :.:.: ..... : .. : .. :::.: .. : .. =~~ .. · .. ~?·:~~:·~~~:~~~~~~~~~·~~~:~::~~T~~~~lt .. ~~~:.: .. : .. ::~:::?~~~: 
Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCL 0.064 

:~:~ __ ~~~~=-~~--~~~!~~~~~!:~~~~t=:~~~~~~~~_~~~~~~~~~~;~1ii~~ 
.. Resli'ii·or .. ·1i2 .. ·sifC(a·ce·na·phihyien·ej" ............ · ...... · .............................. _ ...................... _ ............................................................................................................................................ -............... -.................................................................................................... -.................... _ ........... -................ . 

General Statistics 

Number of Valid Samplesi 48 Number of Unique Samples 36 
.......................................................................................................... -........... _ ............. -................ _ ........................ -...... ·· ...... · .. · .. ·_ ...... · ........ , ........ ·_·_· .............. · .. · ...... 1 .......... · ...... · ............................................................................................................................................................................. _ .......................... 1 ............ · .. ·· ................ · .. ·_·· 
...................................................................................... _ ................................................................. _ .................. _._ ................. _ .................. ..!. ......................................... ..1 ............................................................................. _ ....................................................... _ ......................... _ ............... _ ... _ ................................................................... _ ......... .. 

................................................................................................... ·· .. R~iw .. Statisiics .... · .. · .... · .................... · .......... · .................... · .. · .. · .. · .. · .. · ............ · ...... · .. r ................ · .... · .... · ............ · .. · ...... -.... · .... · .......... ·'Tog=tra·n·sform·e·d· .. S·tati'stl·c'S'-............................................................................... . 

Maximum I 0.545 i Maximum of Log Data I -0.607 

:=-~----------- .. -------------------.. -- .. -~~-~~I---~:~~~~-.. -------.. ---------·-.. -.. ·------.. ----~~~~;~~~~~~--~~~;7-
Coefficient of Variation! 2.957 I ! 



Relevant UCL Statistics 

'.':.'.:.::.:.:~::':'.:::'.~"'::':.::~'::::".": .. : ....... : ... ~:~:~-.~:.: .. :.::.:.~:.::::.::.: .. ~: ... :~.::·~~~~~~~·:~~!:~~~~~~~~~~~~:~~:~~1[::~: .. :::.·:.·?.:~.~~~-.:·l-.··:::::-.·::··::··:·:···-.:··:·:::··:-.·:··:-.:::·:.:::: .. :.: ... :.:.::::: .. :::.-.:-.::: .. :.: .. ::: ....... ~.:·.:.::-.:.:~·~~~.~~~~~i:i·~::~~~.~:.~~~~~:~~:~~[:.~-.:::-'.-':?.::~~::::.::~: 
Shapiro Wilk Critical Value 0.947 I Shapiro Wilk Critical Value! 0.947 

················ .. ······,·····················Data··n·oi··N·orm·aTat·S%··Slgn"ifi"can·c·e"Levei······························ .. ················T········ .. ········· .. ·················· .. ··6ata··not·Ioiin·orm·af·a"i··S·%···s"i"{i"nifica'nce'Iev'ei" ............................ _ ...... . 

~~~~~~~~~~:;~;~[~;~~~~~~_~=~~~~~~-~~~~~~~~~~~~~~;i~~~ii~ 
95% Adjusled-CLT UCL! 0.063'1 97.5% Chebyshev (MVUE) UCL 0,038 
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................................................................................................................ -······ .. ·· .. ····· .. ···'I('·sta·r··(bTa·s··corre·ctedYr······· .. ······0':·4·92· .. · ····················· .. ······ .. ba·ta .. ·do .. n·otjo·!iow·a·'Di'scernabi·e·· .. BIstilbutlo·il···(ci·O'sj········ .. ,,········· ............ . 
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........ _ ...................................................... ·· .. ··Ap·p·roxi'mats .. ·chT·Squa're·Value··(6SY .. ···········3·2·:4·6 .. ·· .. ·· ............... _ ............................................. ·············No·il·parametrlc .. ·siaifstic·s ...... ······ .. ···· ................................................................ . 
....................................................... ····· .. ·······,········· .. ·· .. ···············Adj'uste'd"L.evelof'·s'igni'ficancs· ····· .. ·········0·:045··· ....................................................................................................................... -·······································9Ei"%··cIT .. ·'Li'cLr .... ··········O~·O'S34 
.................................................... _ ....... ···· .... ·· .. ········ .. ············ .. ····Adj'uste'd·c·tiTS'q·u·a're"'Vai'li'e' ···· .. ···· .. 32~O'tf····· ................................................................... -..................................................... ·· .. ··· .. ·····95o;~ .. jackkniie .. ·ucL · .. ········ ...... 0':·O's3~i 
.............. " ........ _ ................................................................................................. _._ ......... _ ... _ .. -................................................................ " ........... " ................ _ ..... " ................ -.................................. ··· .. ·························· ...... ·· .. ·95%···Stan·d'a-rd· .. ·Boots·tra·p .. ·U·cC .... ······· .. _ .. li .. 6-S27 
...... _ ................................................ _ ....... ·····-_········ .. ········ .. ··-A-nderson·:6'arri'ng··Tesi·StatiStlc ········ .. ····1 .. 0·:-3·6-.. ···-· .......................... -............................................... -..... _ .... -._--............................ · .. ·· .. ···9·S%· .. Bo·otstrap·=t-UcL ····· .. ··········0':1 .. ff .. 

::~:.:::: .... ::::.~:::::.~:.~~: .. :.~.::::.: ... -.:: .. ~~.-.~.~ .. ~:::~~:.:~~~~~~~~.~~~:~!.~:~~.: .. ~~:~~~~~:~~~.~:.~~~~~: .. -.:~:.~~: .. :~:.~:~-.~~-.l··.:-.:: .. ::~~::-.~::::~~:·:~~·~:~:~~:::.~:::::.:.:.~::::~:-..~:::::.:: .. ~ .. :~:.~~-.::~:: .. ~.~~~~ .. ~~:~~~~~~~~~~:~ .. ~~:~~ll· .. · .. :::·:-.~ .. ?: .. ~~~-.:~· 
Kolmogorov-Smirnov Test Statistic 0.408 95% Percentile Bootstrap UCL 0.0551 

............ -........ _ ........................................... ·Koim~~io·ro·v=smrrn·ov-·s%·-criticarValue· ···············CCf3S·_·l···· .. ··· .. ·····_··_·····_ .. ····· ................................. _ ......................... ··············9·5·O/~···BCA··Bo·otstra·p··UcL·r· .. ·· .. ·· .. "ii'0'662 
··························,oata .. ·n·oi·Ga·nl'ma .. iSistri·buteci"a'i"S%··si"gniifcan·c-e .. Lever······ .. ···· .. ··_······· ......................... -............................. _ ....... -·· .. -.. ····· .. ····-···95·% .. Cii"e'bys .. hev('f~·ean:··SdrU·cL .. ·· .. ····· .. ···0·:6898· 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.165 

-----~~~~~~~I~------------................................................................... -....................................................................... -................................... -................................. ..1 ........................ _ ............................... -................................................................................ --.................. _ .... -...... -..................................................... _ ...................... 1-... _ ....... _ ........................... -

..... _ .................................................................................. ~~~.=.~.~!.~.~ .... ~:.= .. ~~ ... ~~.= ...................................................................................................................... _ .......................................... ~.~: ... =.=.~o ... ~.~.~.~~~.~.=~ .. ~_~.=.~.~~ ... ~.~L~.~.=.L ............. ?~.~.~.~ ... . 
·R·es·u·li··o·r···1l2···s'tiL'{iililmin'ij·m"f·········· .. ·· ................................................ _ ................................... _ .................... -.................. _ ......................................................................... -....................................... -... -... " ................................................... _ ................... _ .......................................... .. 

" ......................................................................... _ .................................................................. -.................................. ··········· .. ···················· .. ··Gen .. eraTSta'tls·ilc·5 .................................................................................. -........................................................................................................................................... . 

................................................................ ············_·····_···_················Raw··S-tatls'ii<:5·······-···· .. _ .. ·············_························ .. ··························-········T···· .... ·· .. · .. · .... ········ .. ········-······-············· .. ··············To·g:ira·nsfon:rl'e·cfStati'stics·· .... ····· .. ··_· .. · .. ······_·-·· ... -................ -.. _ ............... . 

Maximum 119200 Maximum of Log Data 9.863 l
·:· .. ·::· ...... ·::~~~::~~:·: .. 

Median 113650 SD of log Data I 0.296 

=:~=~::::=:==:::=~~===~_=~i~~~i~;~~~~~;~;~]I'=~~~~I::~~~==-=~-~:-~~=~~~~=====~~=:==E==:·::~ 
Skewness -0.611 ! 

...... _. ___ ...... __ ._ ............................ __ ................................... _ ... _ ..... __ ....... _ ............... _ ......................... _ ........................................ __ .... __ ........................... _ ........................... _ ............................................................... _ .................................................. _ ...... __ .................................... _ .............. _ ............................ 1... ............................... _._ ..... . 

Relevant UCL Statistics 

Shapiro Wilk Test Statisticl 0.972 I Shapiro Wilk Test Statistic! 0.854 
.i ~ ! 
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Shapiro Wilk Critical Value 0.947 ! Shapiro Wilk Critical Valu 0.947 

.................... __ .... -.......................... _ ........... _-_._ ........ _ ... _ ........... _ ........ _ .. _ .............. __ ............................ _ ... _ ....... - .. _ ... _-_ ............. _-_ .... _ .. _ .... _ .. _. __ .... _ ... ]! ........... -.................................................. __ .......... _ ......................................... _ .... -.......................... __ ............................................................... _ ......... _ ...... -_ .. _-.............. . 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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....................... _.""" ............................ ····-.. · .. ···············An·derso-il·:"[j"a·rTi"n-g"··5o/~··Ciiiica"i""\/a"iue ··················0:749 ." ... _ .. -... _ .. "-,, ............................... -...... ···········,,······· .. · .. ····· .... ···· .. ·95%··Hailis .. ·So·otstra'p"UcL ···'1"39·75······_ .. ···· 

:.::.::.:.:~:'~.:~.::.: .. : ... ~:~~.:.:::::: .. :,',:: .. ::.~~:~ .. :.:::: .. ,:, .. : ... ~.:~~~_~~~~:r.~~=~~~!~~:~~~!~ .. ~~:~~~~!~~:~i~:I: ..... · .... , ...... ?::·~.~~:··: :.:~~ ... :::: .. :: ... : .. :.:.:::.: .... :':.:::::::.: .. : .. , .... :.:~: .. ' .. ~ .. :: ... :',: ... ".,:.:~:.:.:::.~~~~::~~~~~~~:~~~.:,~~~~~~~~:~':.~:~:~: : .. ~~~~~?~ .. :: .. :::~ .. : ... : 
Kolmogorov-Smirnov 5% Critical Value 0.128 95% BCA Bootstrap UCL 13943 

······,,· .. ··· .. ········· .. '·Data .. ·noi·"G·a·mma···rilstri"bu·ted··at·S% .. ·siiinifican'ce""LeveT .... --· .. ·_······ .. ·1- .. ·•·· ......... _" ... _ .... _ .................. _ ................ " ....... -······ .. ·-95% .. ·c"ii·e·iJysh·ev(Me·a·n~·-SdrU"C[ -"1·521"8 .. ·· .. ·········· 

~~-~~~~~~=~~~~;r~~~~~~~_~jI~~~~~~=~~~~~=~~~~~~~~t:I~~~~~~-
95% Adjusted Gamma UCL 14170 I 

=~====~~~:=~~~~_-~~~~~~~~::===~::=-~=:~-~~-=~~=~::==~~=~==~:~~~~i~i~~~~i~I;~~~== 

General Statistics 

~ .. ~::~~'~:::::::::.:::::~ .. :~~~~:.~:.:.:':.~~~ ..... :.:.~::~:: .. ::~ .. ~.:~~.:: .. :·.:,-.-.~~~ .. ~~:~~~:~i .. ~~-. .. -. .. ::::.:.::.:::·:::::::.: ... ::, .. :':" ... ·:-.:.:~:·:::·l·.: ... :·::·::.~::~::::~::~: .. :::~.:.,.r .. :.~: ... ::::: ... ::-.:: ... :.~:.~.: ... : .. : ... : ... -..:: .. :.:~:: .. : .. ~:.~.~:~~=~~~~~~~:~:~:~: .. ~~~~t.~.~~~~:~:.::.~.:: .. :-..:, ... : .. : .. :.:.:.-..: .... ~::~:.-.:' .. :~.::.::: ... :::.::.:~.::: 
Minimum! 0.00291 Minimum of Log Datal -5.821 

- ----------------------------------------------Meanr-O'ii2iiSr-----------------------------MeanQiTogDatir-::.j:661--

-:::=-::~~=-~~==_=::::=:~~:==~~=~:~=::::~~I=~~~~;~j==:~==:=:=::==~:-~==~===~===::=====I~=~==: Coefficient of Variation 2.358 i 
............................................... _ ........................................ , .... _ .............. _ ........ ······ .... ······ .. · .. ·· .. · .. ··· .. ········ .. · .. ····, .. ···"S"ke\,\iness i 3.546 .... _ .............................................. " .......... " ...... , .......... -." ... '_ ... ' .... _ ... '" ................ ,." ............................. -......... " .. ,.' ................... -........... ,.': ... , ............ ,_.-................... " .. ' ............... ' .... _ ......... ' ........................................... '., .. ,' ...... ' ........ _··.·.··.·.·.·.·_·'··.·.·.·.·.·.·.·.·.·.·.·· .. · .. 1~ .. · ................. ' ....... " ........ ," .. , ........... , ... , ....... , ............ . 
••••••••••••• " .......................... " ..................... ••••• ••••••••••• •• ••••••••••••• _ •• u •••••••••• _.~ ....... " ..................................................................................................... 1. ...................... _ ....... _ ..•. _.. ~_ _ _ ~!_ 

Relevant UCL Statistics 
........................................................... ····· .. ······· .. ·· .. ·· .... ··No·rm·afblst"ri"b"uti·on··Tes"i···· ....... _ ..................................................... ············ .. r·······_·· .. · .. ··········,,·······_··············· .. ··· .. ·_···_·····"[ofj"n·ormaf"ij·istri"b"u·tio-il···Test······· .... ········ .. ··· .. ····················,,········· ................. . 
••..•.•.. " ..................... _ •...•.•...•..••.•••......• _ ••• _ .................................................... _ ......... _ .... " ....................... _ .•• _ •.• _ .• " ............ _ ........ _ ............... , ..••...•.•...•••.••••....• _ ............... j .............................................................................. _ •... _ ............. " .... - ••.•• " ...... _ .•...•• _ ............... ""." ................. " .. " .......................................... 1" ......... _ ............. " .......... " ... . 

Shapiro Wilk Test Statisticl 0.418 I Shapiro Wilk Test Statistic! 0.774 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
......................... _" .. _ ................................ _ .. _ .................. _" .................................... " .... " .................................... " ....... " ... " ................ _._ ..................................... ···· .. ·······1····· .. ·· .. ··············_·· .. _·····_· .. ···· ....... _ ...... _ ......... _" ................. " ......... _._ .............................................................................. - .................................... "._." ... _ ................ . 

.... , ..... _ ... " .. _ ........ -............ ", .............. _ ..... ··As·;;-u·ming···Normaf··6istriiJ·uiion·······_·· .. ·· .. ······_·· .. ··························_········· .. ····t······· ····· .. ····· .. ··_·,,···_·_···················_·· .. ·-As·s·umlng-Lognormaf"ois·iri"buti·on······ .. ···· .. ············_· .......... "'_ ....................... . 



~"..::.:,:'J '~,' >:' .1:' .: - '"/~;,I:" . ',:" , 'k, ...... ' '.~f, · ... ···I··.;~·~·;~b·1~l~,;:c:I···· =,···l·:':.:·:tj·'·;';";;~;,fa.:,,:~,·~:"~~i:G~:m~~;:i:·.~,:.:'i~;~: '" 
95% UCLs (Adjusted for Skewness) l 95% Chebyshev (MVUE) UCLi 0.0364 

"."" .. ".,,"" "".""."" ",."".,,,,,.,,,,, ... ,,,,,,,.,, "." .. "" .............. ""··"·-·" .. ·"·""· .. 95·O/~"AdJu·sied=C'LT"·UCLjT·· .. ·· .. ·"···Ojl50ij-··"··· .. ··· .. "····· .. ·· __ ·· .. ,,·······,,·,,·,, .. ··· .... ·············· .. ········"· .. ·9~i":·5O/~···C·hebys·hev···(MV"LiEy·"LJ"CLr .. ·········-ciO·44·" 

:::=-~~==~--::~:~=~:-=::=~---===~~~~~~~~~t--~==~~~T=~=--=:~:~-====:==:::=:!~~~~~~~:~~q_~~~r=~~~~ 
.::: ........ :.: .. ::.:~ .. :: .. ,..:::::,.::::::.::::,.:,. ..... : ... : ... ::::::~.::::',.::~~~:~~:.~~:~~~.~~:~:~~t.~~~:~!~~.~:.:::::.:.:.: .... :~.:.,.~:.,.:.,..,.~ ... ,::,.: .. ::::.:.:,. .. ·~::·:, .. :~··:·::I·: ... "::,.~.::,.:'.:·.::·:::.::::::,.::.::.::::::::,.:,..,.,.:.,.:::::.::.:::,.:::.:::~~::.,.: .. ~~:~::.~~~.~~~~~~~.~.~,.:::.:: .... ,.:,.,.::,.',..,..:~.:,..,.,.:.:,.::':""::":."::.'''::~.~:.::'''::'':::::'''::' .. '': 

k star (bias corrected)1 0.54 Data do not follow a Discernable Distribution (0.05) 

-- -- --- -- ---- -Approxiiiiate clii Square Vaijj~Ui ~;;j -~~~=l------ --------Nonp;;'ramei,iC-Statisucs -- - ----

::::=:=====:=::::::=:==::~~~~~~~~~r.~!~~~-~~~l=::--~O:=~~l~~~=~==~:=:::-=--=~~=:---:~-~:=--~~-::::=-=~-~~:~~!~~-~~:-~~~~~~ 
Adjusted Chi Square Valuel 35.89 I 95% Jackknife UCL, 0.0452 

:-::=~~:~~:~:~~~~~~~i~~~t~~~~-~~:~il~~-~~~~-:~--~=~~~~r~jr~~i~~~~~ 
......... " .......................... " ..................... ·· .. ····koi·mog·orov=S·mfriiov··So/~···C'ritic·afVaiu·e· ··········· .. ····Cl":·1 .. 3S···· ........................................................... ············ .. ·········· .. ··· .. ······ .... ··········_· .... ···95%"'SCA'''BQotstra'p''UCL ······· .. ······· .. 6~6·521·· 

:=~~=~~:=~~~=~==~=~~~=:======~==~ll=_=:=~==~=~=::~~~:=~:~~;~~~~}~;:::~;;; Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.126 

~~~~~~~~;:~f~r~~~~~~~~~:~~~1~~i~~:~:~~~~~~~_~~i~i~~1=~~~ 
.......................................................................... _ ................................................................................................................. _ .................. · .. · ...... · .... Gener~iI"Sta·tis·tics·····-··-.... ·-.... ······· .. ···· .................................................................................................................... -................................................................. . 

-~~~_~~~~~:~~-~~;~_:_.~~~Ii~~~~~~€~~i~i~~ll§~~:-~~~~~~~~~~~;1i~i~;~:~¥~~: 
Meanl 1.154 Mean of log Data -0.151 

:~~~=~==~==~=======~=_~:~_=~~~[=;i~~f=:~:_==~~======~~== __ =~==:~~====:=~=~~ Coefficient of Variation 1 0.627 j ! ...................................................................................................................... _ ............................................................................................ + .......................... , .. --.... .. ................................................................................... -............................................................. · .. ··· .. ···· ........ " ...... ·········· .... ··· .. · ................ 1 .... · .... ·· .. · ........................ . 
Skewness I 1.485 

....... _ .................................................................................................. _ ............................................................................................................ 1 ................................................................. _ ......... _ .......................................................................................................................................................................................................................... . 

: .. ::: ... :: .. :.:~::: .... :~:: ......... : .. :::::.::::: ...... :,.:.:: .. ~::: .. :.::.:::: .. ~~~~~!:.:~~:~~~.~:~~~~:~~!~~.~::~ .. :~····· .... ·:::::~ .. :·:·:::··l·· .. :·· .... ,.~,.:·~~::···::~: .. ·::~·:.I:·: .. ::: .... :~,.·.:~ .... ,. .. ,.·::··:·::·~::::··.::·:,.::·::··:.:::: .. :::~~~~~~~~E:~~~~~~:~ .. ~~~~~.·!~~~::·: ... ·:::::.::: .. ::::: ... ::::.:: .. :::.::~ .. :~.,.::::.: .. : .. :.: .. ::::.::: 
Shapiro Wilk Test Statistic 0.863 I Shapiro Wilk Test Statisticl 0.756 

......................................................................................................................... _ ........................................................................................... "1' ......................................... , .... _ ........................ _ .......................................... _ ......................................................................................................................................................................... . 
Shapiro Wilk Critical Value, 0.946 I Shapiro Wilk Critical Value 0.946 

................................................................................................................................................................................................................................................................ ,. ....... _ ......................... _ .... _ .............. _ ............... _ ................................................ , .................. _ .......................................................... 1... ..................................... . 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution i Assuming Lognormal Distribution 

~~~=~~~~~~~~~~~~~!t~!iE~R;1~1~~~:~~-~~~~~iiiii!li~!~~il~: 
.. · .... · .. ·· .. ········· .. · .. ····· .. ··_·· .. ··· .. ··· .. ···Gam·ma .. ·6jstiihutlon· .. Tesi···· .................................................................. ····1 .. ·- ............................. ····· .......... ··········· .. ········ .......... Data .. "Dlstiibu'iio·n-................. _ ................................................................ . 

1 



,~~~:~>'--II;,; . • · • ·t'dJ·, -I. k ~;;;~~~;~~~r;.,~ted) ,!F.· '1,7451· . Y 01ta do not JIIOW a oi:cirnab,e OisLbUtiO~.iH5~·c .. ! •••. 
! ................................................. -...... , ................................ _ ... -..................... _.·····-············ .. ···········Th"eta···s"ia .. il·· ···········iiEi"61····t ················ .. ··············· .................... -.............................. _ ................................................. -................................................................................ -.......... , ............ . 

.• - .••••...•••.••••.••.•.•.••.• __ .............. _---_ ...................................................... _ ..• -._ ..... -_ •••••••.•.••. _ ................................... _ ..•• -••.••. _ •. __ ._ ..... _ •.. !: ...••••..•••••....•.••••.• - _ .. _ •. - •.•.•••••••••..••.•••••.•••••.•••....• -_ .• -._ .•••.. _ .•.•• _ •.•. __ •• - •. _ •• - •. _ ••• --_ •••• _ ••••. _ .......................... _ .•••.•...•.••.••.•••••••••••.•••••••••••••••••••••••...••.•••..•....•••. _._---_ .•••••• _._ ........ _ .. _. 

nu sta 164.1 

! i ...•..........................•............................... -................. , ................ , .•...•.... _ •.. , ....................................................................... -................. -........•.. ~ .....................•...............•.... , ............................................................... -.......... -........ -.................................................................................................. -.... ·······················-T-·-·························· .......... . 

..... .. _..... ........... . Adjusted Level of Significance I 0.04491 95% CL T UCL I 1.328 

-~-~---::=~~:~~=====~~::~~~~~~~~~L~~~~~y~~~r~!-~~~:=[=====~~~~~~==~===_-~:~=~~-~:~-~=:J:'~~n~T~~~===~::~~ 
----,---,-----------------------------------1..----------l-------------------------..:~-~-~II>'"-~~~""~-~~!:"~~~~:--~~~-
----'----------------And:~~~i;~~~~~~~~~~~~~~--~~~:-T-------------,---,--------95o/;~~;;~~~;:~~~~~t---~~~~-

...................................................... ·································'·koim-o .. ~iorov~s-m·fr·n·oy··Tesi·siaii"5iicl··················(i·2"~frf····· ....................................................... ····························· .. ·······9SO/;··P·erce·iltfje···Boots"ira·p··UCC················r·3·3·f··· 

...................................................... ··············Koi"mogoroy=smi·iri·o·y··S%···ciiiicaf"\iai·ue· ··················6:"1""31····· r····························· .. ············ .. ·········· ....................................... _ ............... ·· .. '·9·S·%···BCA-iiootstrap'Tici· ······ .. ··········1·-:-357"···· 
·····················-· .. ·bata···ri·oi··G~3"mma-5i'strii;uieci""ai·S%···skiri"ifi"ca·ri·ce··"Lever····················-·· .. -...... -..... -... ~ ................................... ····· .. ·················_·9SO/;··Ch·ebysh·ev(M·ean·;···S·dj"""(J"C"L· ········ .. ········1··:·6·1·4···· 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL •..... 2.205 

--~:~=::-,:::::=::=~::=~==~~~~;~~~~~~;~==~~;IE-~=~======~=::===~:==~==:=~~~~====:=:= ===~ 
:===:::::::~:=~~-~=:=~~~~=~~~~~~~:=::::~=::~~:::=~~=J==:=-=~=::~=:::=:~~e:~~~:~~~i~~~~~~~~~~~~~_~~~~~ 
··Resu·ii·or···1i2···s6I·Ca·rse·n·ic)'""··-··············· ....... , ............................................................................ -... -.................. _ ............... _ ....................... -................................. -........ -............................................................ -................................................................................................................................. . 

Minimum 0.06 1 . Minimum of Log Data -2.813 
•.......... __ ............................................•.... ~~ ... -................................................................... -........ ~ .. -...... -"'--............................................................................................ _.. ..-........ -...... -............ -...... -.... ~ ............................................................................................................... _ ................. _ ...................................... _ .. - ..................................... _ ..•.. 

Maximum 12.8 Maximum of Log Data 2.549 

.~::~.~.:~:.~ ... :.:~:: .. :.::~::~.~.:.~:.::~:~~~:::.~:.~ .. :.::.: .... :.~~~:~ .. : .. : ... ::::~::~:::::::: .. : .. : ... : ........ : ... :.~~.::::.: ... :.:: ... :.::.: ..... : ..... :.: ... ::.::.:~~~·~:f.:· .. ·:::·:::··~·~~~]r·~:::·::~~:·:·:·~· .. ::: .. ::~~::~~ ..... :.~ .. ::~ ... :~.:::.::.: ..... ::: ... :.:: .. : .. :: ....... :::.~~.:::.:.::.: ... :::: .. ~ .. :.::.: .. ~~ ... : ... :.:::.~~~:.~:~~~!.~~~ .. ~~~~·I~::·::~·:·::·:·~::.~~~~: .. ·· 
Median l 2.19 I SD of log Data 1.521 

==--=:-~-=~~~:=::~='~=~=~===:--~~-=-==~~~~I: .. :::::···:· .. ~~~:~~·~~:··l[·~:::··:::·:::~··~::::·:::~::::·::···:··::::.~~ ... :.:: .. ::.: ... :~.~:.: .. ::.::.:~:: .. :::.:~:.:~ .. :::.: ..... :: .. -~::: ..... :: ... ::::::~.:~.:~.: ... :::: .. :.~ ..... :.:::::: ... :::~.:: .. :: .. :: ... ::: ... ~ .. ::~::.::~:~~~ .... :: .. ~.~ 
Coefficient of Variation 0.973 

.. --............................................. ----............ -.-........................ -.................. ······-······-··-······_······_·-·········-·-S·kew·ji-essr·-·········-f7S3""·· .... ----... -......... -............................................. --.. -._ .... -.......................... -.......................... -.............. -...................... -..................... , ............ _ ...................... . 

............................................................................................................. _ ... _ ..................... ~ .... _ ............ _ ................... _ .................... _ ..... 1 ............................................................................................... , ... , ......................................................................... _ .................................. _ ................................................ _ ....................... _., .. , .... _ .. . 

..................................... _ ...................... --., ....................................... -...................... -....................................... ···············-···-·-········Releva·nt .. UC·Cs·ia·ils"ilcs····· .. · .. ············································· ..................................................................................... -................. _ ......................... -............... . 

.... -_ ............................................. -,.-, .............................................. -..•......... -.. , .....•......... , ........................................... -......................................... ,.···················'····T-·······················-···· ...................................................................................................................... _ ...............•....•......................................................... -.•.•. , ...•.............. 

•.•......... '_h .•..............•..•........•.. ,_ .......................... ~,~~~_I···~~~~:~~:·~i"~~;~si·siaiisiic'I'----OJi5d----------------------:~.!I,~~~':~:~~~~~~:tStaiiStiCI·················Oj~71······ 
........ , ................................... , ................................................................. ······S·h"apiro""\f\iifi< .. ciiiicaf"vaili"e ·················0·:·947 ...................... , ................................. ······ .. -·· .. ····_··· .. ···_··········_····S·haplro""\r\f"i1k··cii"ilc·a"j""\/alu·e· ··········,····"6·:947"···· 
..................................•.... -................................................................................................................... _ •... , ....... _ .....•..•......... _ .................. 1...,....................................... . .•..............................•... _ .................................................................... , ................................... ,. ___ ...•....• _ ..... _ •.•... _ ...................... , ..................... . 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 
.................................................... -.......................... _ .......................................................................... , ....•.... -.................................. , ................... ·····························T························ .....•.....• , .• _ . ., ...................................... -.............•................ -........•............................. -........................................................................... . 

! 
...............•............................................•............. _ .....•........•................................................•.... , ..... , .......•........... -..................................... -........ ·······_························11...··········--····.,···· ...... _ .......................... _ ......... , ..........•.... -.... _ .....•.......... "' ............................................... , .............................................. -............................. -........... . 

Assuming Normal Distribution Assuming Lognormal Distribution 

~~-~~~~~~~~:~~~~~~~~ifi~i;:~:~~;i~I=~~~~~~-~~~i~~i~~i~i!I;t~~ 
! ....................................................... ·············· .. ······· .. ·····Gam·rrl"a···bistrlb"litlon··yes"i .. ·····················-··-·,······-··· .. ···· .. ······························r·················································································Oa·ia··6Ts"iiibiJ"ii·o·n································· .. ·· ............................ -........................ . 

.............................................................. -....... -._ ................................ -..... ···················"j("·s"ia·r··(hia"S""·corre·cted)r····-·······0·:·7·74···t······"Da·ia···Foj"iow""jl~ppi~···G·a·m·ma··"Dis"iri"buti·o·n .. ·ai·S%···S·lgnlti"cance·""LeveC···· 

=~-~~~======~=~===~=~~~~-=~:=~~:~~t~?"~~~'lt~~~:~~~:·:~:~~:~~.~:: .... :~:::~:.: ... ~:~:~.~.: .. ~:~.:::.:.: .. :.: .. ::~:.:.:.:.:::.:::::.::~~.::.::.: .. ::~:::.::.:::::.: ... ::::~:::: .. ::: .. :.::.: .... :: .. :.:.:.::.: .. ~.~ ......... ::.::::~ .. :.:~:~::~::: ... ::~::~ ...... :::"~:.:.: 
nu starl 74.32 

....•.......................... - ..................... -............. - .................................. --........ -....•••...• -..........•......•.............................. --...... _ ..•.... + .......... __ .................... ···i··-·············-··········· .. ····•················ ......................................................................................................................................... -................. -... _ ............. -...................... . 
Approximate Chi Square Value (.05) I 55.47 ! Nonparametric Statistics 

-..... _ ....... -........ -............ . ................. -................. _ ............... -............... -................................... _ .............. --...... -............ ~ ................. -.......... ----...... ··i····· .. ·· .. __ .. ·-·_··· .. -· .. ·· .. ···· .. ···················· ....... __ ..... . .. _ ........ _ ......... -........... _.. . ... -......... - ... ----.................... -................ , .... -.............................. _ ........ -................. _ ... .. 
Adjusted Level of Significance I 0.045 I 95% CL T UCL! 3.119 

~ i I 



1.c~~~~~~~illllliill·ililllli"::[;'l:~··'illQE:jj·:'c~i;< .• ;i;:;:{'·:lb.;L·::.,.·I.',.·;'· .: ... ' .. ' l' , "" ~ 1- 'T' .~KJ .. ~·I-~,'f·;::: x·i,' ·J".'~-'·;~!')':";:~:'CH:P:'; 
Chi Square Valuel 54.96 I 95% Jackknife UCLj 3.131 

- ......... -........ -- ....... - .- '" . ... .. .. ... .. -........ - .. -.. ... ..... ..... . .. -. -. . . ... ... . .... - .. - .. - ... -1- - --..... -. ... - -1-- ••• -" -.... • -. ., - •• -.. • ••••••• - •••••• - ••• • ..-••••••• - ••• - -- •• -. -.---- -... ..- --.. - .... , •• "... •••••• • ••• - ••• - ••••••••• •• • • I I 95% Standard Bootstrap UCL 3.105 
-.--.............. -.. -- .. -..... --.... . ............. -······Aii·dersoii~6a·rlfng-·Test-SiatfstlcT . --- ""f067 'T'" . --.-- -.... -- .... -. .......... ..... .... ...... . .. - '-'95% ·B·ootsirap~t-UCLr··· -3:"239'" 
... ., ...... --.......... -.-.... -.... -... A'nde'rson~Da'rlin'g"-5%"cri'tic'aTvaluel" ...... 0.'189 il' ...... --. . -... .. ..... - ..... -....... 9·5·o/~·j:·iail;s -Bootstrap 'uCLI . "'3~3'3:f" 

1 1 

Kolmogorov-Smirnov 5% Critical Value! 0.133 j 95% BCA Bootstrap UCL 3.266 
........................................................... _ ................................................................................ _ ...................................................................... .1 ....... _ .. __ ................ _ ...... _ .............................................. _ .......... _ ................................................................................................................................... _ .............. _........... . ........... __ .......... _ ......... _ .. . 

Data follow Appr. Gamma Distribution at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 4.085 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 6.074 

::=~=::=:_=====:===::~"=~~=~::=====::a=====E==~::~jI~=~====::::=~-:~==~::===:=~~=-=~=-~~:==:=:J==:~=:=:: Potential UCL to Use Use 95% Approximate Gamma UCL 3.395 
.............................. _ ....................... _ ................ _ .................................................................. _ .. _ ........................... _ ............................................ _ ..................................... J ........ _ ....................................................................... __ .. _ ......................................................................................................................................... _ ............................. . 
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Relevant UCL Statistics 
........ -......................... - ...................................... -.. - ... _.-.......... -.... _.-............................ --.... -................................................ -........ · .... · .......... · .. ·-.... --.. · .......... · .. -...... ·T ................ • ................ · .. - ...................................................................................... --............................................................................... -....................... -.......................... .. 

Normal Distribution Test I Lognormal Distribution Test 

::==:--=:::~~=~:==-~~:==:=l~~~~;~;~~;~~~=:~~f:l=~==:::=~~=-=======-=~~~~;~~~~~~EJi~~: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

·· .......................... · ...... · .. · ............ · .. · .... · ...... · .... ·ASl3"U·rning .. ·N·orm·a'i"oi·strfbutlon .......... · .... ·-· .............................................. · ........ ·r .... · .. · ........................ _ .............................. ·As·s"lirn"i"n·g .. LognormaT5Is·iri"bu·ii"o·n .............................. · .................. · ........ -....... .. 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1 207 

~=~~=~~~~;~~~~~~=~-~~~-~~~9~~~1~~~~~~~_~~~f~]1~~;~~~I-~~~~~:~~~=~~~~~~~~~!1~~~~~~~~~~=: 
Gamma Distribution Test I Data Distribution 
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............................................... -..... _ ....................................................... _ ................................................................... _.-.................. _ ................. -............................... .1. ............................................ , ......................................................................................................................... _ ......................................................... _ .... _ ........................ .. 
Theta Star 69.14! 

......................................................................................... __ ......................................................................................................................................................................... J ...................................................................................................... -.... -............. -.................................. _ ...... -............................................................................................ . 
nu star 210.7 I 

Adjusted Level of Significance I 0.045 I 95% CL T UCL I 184.1 
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Kolmogorov-Smirnov Test Statistic j 0.219 I 95% Percentile Bootstrap UCL; 186.1 
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General Statistics 
.. -.. -........... --..... -.. -.... -.................. _----_ .. __ .... --.... _-.. -.. -............ _ .. _-------- ....... --.... -.. --..... -...................... -.. --.......... , ... -_ .. _ .... __ .. _ .... _ .. __ ._-----_ ..... __ ........ _ .... ] ........ _ ...... _ .. _--------_ .... _ ....... )-_ ........................ _-_ .. _--_ ............... -....... _ .. _ .. _ ...... -.. -.. -.... -.... -.. --.... -.. --.. ---.-...... -.... _---............ -......... ---............. _ .... _ ..................... _ ... __ ........ _ ...... ]_ ....... _._ ........ _ ................. , .... .. 

Number of Valid Samples 48 Number of Unique Samples 36 
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:::.:: ... ~:: .. ::::::.:::::.~:::.~~.:~ .. ~:::::: ... : .... :.:~:.::~:.::.::.:.:.~ ... ~~:-.::: .. :~.~~:.: .. :.::~~::::: .. : ... ::~ ...... :::::~~:·~ .. ::~~:: .. ::·:~::~::: .. :·~~~~~~·~:~·I· .... ·:~·::::.: .. ~~~:~ .. ~.: .. : .. :::.: ... ::-:::~: .. :~.-~ ... :.~~: ... :::.:: .. ~.: ..... :.: .. : .. ::: .. ::::::: .. ::::.:::: ..... :~~ ..... :: ..... :::~~ ..... ~:: ... :: .. :-:~~~~~~.~~~:~~~~~ .. ~ .. ~~~~. :.::.~~':?~??~::::: 
, Mean 0.0543 Mean of log Data -4.585 
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Skewness 4.654 
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Normal Distribution Test Lognormal Distribution Test 
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............ __ .... -........ -_ .......... -.. -............... -.. -.... --.. -................ _ .. -.. _ ........ --.. ----_ .......... __ ........ --....... - ........ -............ -.. -.... --.. _ .... --........... _ ....... --.............. -............... --......... -.............................................. ---........ -...... -................... , .. _-.. _._ ... -.-............. --.......... -._ .... _ .. -.... -.................... -...... _ .... --...... -...... -....................... _ .......... -.. -........................ .. 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
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f
·~: .. ~:~~ .. ~~?~?~: 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0589 
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Gamma Distribution Test ! Data Distribution 
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k star (bias corrected)! 0.384 j Data do not follow a Discernable Distribution (0.05) 
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nu star 36.84 . 
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Anderson-Darling 5% Critical Value 0.839 I 95% Hall's Bootstrap UCL 0.288 

...... -.. -.. -.. -........ -.. ------.. -........ -.......... -........... --.. --.. --.. -...... --..... -...... ----.. -...... ---.................... --............... -----............................ · .... · .... --.... • ........ · .... 1"'--.......... · .......... ·-----.... 1-...... - .... --.. -...... -............................. -.. ---..................... -...... -............ --........ -........ -.... --.... -.-........ --............ -...... -.... -.. -....... -...... -........ -.................. ·1------.. -------.. --.... -.. -.... ·--...... --
Kolmogorov-Smirnov Test Statistic I 0.375 95% Percentile Bootstrap UCL 0.1 
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-.. ·: .... :: .. ·:··~?·::~ .. ~·~ .. : .. 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL 0.164 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 0.306 
-... -........................................... ~ ..... -.-.. - .................. -.-...................... _ ........ -_ ....... _ ... _ .............. _ .... _ ..... _ ........... -...... __ .......................... ,···_· __ ··· .. ·· .... ·_·--··_··_ .. ·1-·· .. ······· .. · .. ··· .. ·· .. ····-.............. ,.......... . ........... _........................ . ... ---................... _ ................... _ ............ _ ...................................................... -i- ............. _ ................... -.... .. 

95% Approximate Gamma UCL\ 0.0835! I 
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Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.306 
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Minimum 0.0043 Minimum of Log Data -5.447 
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Maximum 1.3 Maximum of Log Da 0.262 

........... , ....................... ~ ................ -............. -....... _ ............................. __ .... _ ........................................ _ ............................................................................. , ....... , ................................. - .......................................................... _ ............................................. _ ...... , ... -........ _ ............................................................. " .... ,..... . ............................................ .. 
Mean 0.104

1 

Mean of log Data -4.13 

==::~~~===_=:=~~~~==~~~~~===~~~~~~~~;81.·~=~==~=~=~:~-~==~~~~~~=-:=~:==~:~~~~~~===ft~==~~ Coefficient of Variation 2.493 . 
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Assuming Normal Distribution Assuming Lognormal Distribution 
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Approximate Chi Square Value (.05) 21.37 I Nonparametric Statistics 
.................... -................................................................ _ ............. _ .... - ....................... - ... - .. _ ....................... _ ............................................ __ ....... _ ............. _ ......... '1' ................ _ .......................................................................................... __ .............................. · ...... · ........ ·_· .. _ .. _·_ .... ·•· ...... _ .... ··_ .... · ............ 1 .. · .... · ................................ .. 

Adjusted Level of Significance 0.045 95% CL T UCL 0.165 

:=~=~=====~-_===:~~==~=~:~=~~.]I~:=~~~====~=::~==~==:~:===~~i~~~l~~~}~II,::=t;f Anderson-Darling Test Statistic 7.481 95% Bootstrap-t UCL 0.225 
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:~~:=:~=~~=:~:~;~~~~~f~~1~~~~~~~3~~rr=~===:=~==:=~==:5i~~~r~~~~E~f 
Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLj 0.267 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.476 
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95% ApprOXimate Gamma UCLI 0.164 I I 
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95% Adjusted Gamma UCL 0.166 1 I 

=~-~==~===~~==:~~~~~~;~i~~~=~===~~~~~~=:=l~=~_=-::::=_=~~i~~~~~~~~~~i;~~E;;i 



General Statistics 

:=-:~~:~:::==~:::-:=:~~===~~==-~=-.=~~i~;I~-:-~i~I==-~=~-==~~_=~=-===n~==~~;~~~~~~;i~i;;.i~;~~ 
Maximum 1.36 i Maximum of Log Data! 0.307 ......................................................................................................... ,. ............................................. ,. .............................................................................................................. + ................................................................................... _ ..... _ ........................................................................................................................... t ....................................... . 

Mean 0.090~ Mean of log Data -4.019 .......................................................................................................................................... · .......................................... · ...... · .... r;jfe"dia·n 0.0 1"1"9 ............................................................................................................... · ................ _ .... _ .......................... ·s"[S .. ·of"'i'o·g .. 'i5'at .. · · .. ··i6S .. · .... · .. 

Coefficient of Variation 2.63 I I 
..................................................................................................................................................................................................................................... · .... · .................... · ...... 1· .... · .. · .. · ........ · ...................... · ...... _ ................................................................................................................................................................................................................. .. 

Skewness 4.175 
................ _ ........................... _ •••••.•• u .................................................................................................................. _ ................ _ ..................................................................................................... _._ ................... _ •••••••• ,.,. .............................................................................. _ ............................................. , ................................................ J ................... , ......... _ ........... . 

........... -............................................................ _ .................................... -................................................................ _ .. _ ........................... · .. -Re·leva .. ntTiCL .. s·tati·stic·s ...... ·· .... · ........ · .. _ .... · ...................................................... _ ........................................................................................................ _ ................ . 

........ _·_ .. · .... · .. · ................ ··· .. ·· ........ _· .................. · .. ·Normai"6isi'r·ihliii·o·n .. ·Test .. · ........ ·· ........ · ........ · ...... · .. · .... ·· ................................... ·· .......... · ...... · .... _· .. · ............ ··· .... · ...... · ........ · .... · .. Iog·normaT'[jis·tri"bution· .. Test"···_· ...... ·· ........ · .. _ ...... · ...... · .. ·_ ...... · .................. . 

~ ... :: ... :::~.:::.:.:.:::: .. ::: .. :::.:.: .. :: .. : .. :: .. :.~ .. : ........ : ....... ·.::: ... · .. :::: ... :· .. :·: .. :: ....... :: .. ·:·~~~~~~i.~~:.~~~:~:~~~:~~~~~~~~~1:::::::::: .. ·::::~~:~~~·~.:·: :: .. ~~:: ... : ... :: .. : ..... : ... ::.:::.:: .. ::: .... : .. ~-. ..... ::: .. :: ..... : ... : .. ~: ... : .. :: ...... : ... : ... :: ...... :: .. : .. ::~~~~:~~~:~!.~~~!~~~::~~~~~:~~~~r:::: .. ::: .. ~.~.~~-.~~:::.: 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Valuej 0.947 

..... __ ............................................ _ ...... _ ........................ _ ................... _ ................ _ ......................................................... -.................................................................................... .c .... - .. _ ............ _ ........... _. __ .... --.... -..... _ .................. _ ................ -........................ _-.............................................. -................................. _ ............ _ ....................................... , .. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

::~::~:=::==-~:~;~:~~~~~~~=~~~~L:~:~~~_ ==·==: .. :::==::=:==::==~;=;~~;h;;~i:::~ .===:~: 

~-:~~=-~:~:~-~~=~=~~~~~~~~~~~I~-l[~~:-~~~~:~:~~~~~~~~~~!~~~!~: 
Gamma Distribution Test Data Distribution 

.... : ..... :.::: .... :::~:: .... ~-.~.:~-..: .. :.:: ... ~ ...... ~:.:: .. ~ ... :~~ .. :~-.:~::.:~: .. :::.::~~.:::: .. : ... : .. : .. :.::.:::~:.~~~.r. .. ·~:~:~~~::~~~~~~~ .. ~·?~I~~ .. ·:~··:: .. ?:::~·~~::::r ...... ::: .. :::::.::.::: .. ::~~.~~.~.:~~: .. ~.~~:.~~~~~~~.~: ... ~.~~~~~.~~~~~~ .. ~:~.~~~~~~~~~~~~~:.~~~:: .. :~: .. :::~:.:~ .... ~ ... 

.................................................... _ ... -........................................................................................... -.... -....... -... !.~.=.~~ ... ~.~~.~ ...... · .......... ·~·:·~·~~ .... I ...... ·--· .... -.... · .......................... ·· ............................................................................................................................. __ .......... _ ............. -..... _ .............. -_ .............. .. 
nu sta 37.94 

1
::::··: .. ·:·: .. :·:::~ ........ : .. ·:: .. :::·: 

Adjusted Level of Significance 0.045 f 95% CL T UCL 0.146 

I 95% Standard Bootstrap UCLI 0.146 
----------.------------Aiiderson:oaiiing-iesISI,iiisiicr-.:;j:S1Sr-··----·----·-·-··---·-------·----95%BOoiStr,jp:tUCL-----0.261" 

===~~~:=~~:=~~=~~~~~~~~;[~~~~~I~:=~:;!f==~~~~-~~~=~~~i~~~;~f.~~~~~~~~~~~~I 
~::=:_:==~=~::=?§~~!~~~~v~~~:~~i~~:~I==~-~:-==-=-=:--::=:~;~~~Wg~~~;I--::~~-

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLI 0.431 

:=~==::-===:=-:.~===~=:==:.~!.===~=~~[===:3==~=~~==~=:::==-~~===-==~~~====:3:==:== Potential UCL to Use i Use 99% Chebyshev (Mean, Sd) UCL! 0.431 
................................................ _ .............................................................................. _ ... _ ..................................................................... _ ... _._ ................ _ ..................... _.1._ ................................... _ ........... _._ ................................................................. _ ..... _ ........ _ ...................................... _ ...................................... 1.. ......................................... . 



........................................................................................................................................................................... ···································· .. ········Reiev~l'nt··D"c'C··fi"titlsti·c·s·········· .. ······················· ......... -.................. -......................................................................................... -.-................................................... . 

............... -.--.............................................................. _ ..................... _-................ -.................................................................................... -----............ ·················-·1· .... · .... · .......... · ...... · .. · .... · ........ ·-.... · .......... -..... -.. -.... -.. -...... -............................................................. _ .............................................. -_ ................................................... -.. . 
Normal Distribution Test Lognormal Distribution Test 

::~:.::.:.::::::.::.~ .... ::::.~~:::.::.:::~:~:.::.::.:.~::.:~::~::~~:.:~::::::.::.:::.::~:::::~:~:.:.:::~~~~~:~~~::~~!.~.:~~~~:~~~~~!~~~ -.:::.:::: .. ~~~~~:.: ... :.: .... :.: ... : .. :::::.::::::::.:::.:.::::.:::::: .... ::::.:.:.: .... ::: .... ~.:.:::: .. : .. ~:.:.: .. :: .. ::~:.:.~~~~~~:~~·~~~~!.~~:~:·~~~-~~~~~~I::::·::·::::::·::~·:·~·~:?~::: 
Shapiro Wilk Critical Val 0.94 Shapiro Wilk Critical Value 0.947 

· .. · ........ · .... · .... · .. · .. _ ........ ·_ .......... Oata .. ·n·ot .. ·N·oml"ai"at .. S%··S"lgn·iflcanceTevef .. ·.... .................................... · .............. · .. · .... · ........ -.... · ...... 6ata .... n-oiT~oiino·r·m·af·ai .. s·%'''s"i"{i"nffica'nce'''Leve"i" .......................................... .. 

...... · ............ · .... · ...... -_ .. -·-.. · .. · .... · ...... ·_ .......... Ass·umlng .... N·o·rnl"af .. 6i·stri"butlon .......... · .. · ................................ · ........ · .. · ..................... -.. ·_ .... -.... · ........ · ...... -............................ ·As·s"lirnfng .. 'Cognorm·af"Di"s·tri"j)"liiion· ........ · .. · .... · ............ · ................ · ...... · .. · ........ · .. 

Gamma Distribution Test Data Distribution 

:==~~=:===-=~=~~::~~=~==~~~~lF3}~~E==~=~!~=~~~~~=~~~=~::====~====~~:= nu star1 42.01 
................ · ........ · .. · ............ · .... ·· .. ~· .. ·· ...... -...... · ...... Ap·proxirnateChf-Sq-Li-are-'Va"iu'e'Dj's")' ........ · .... 2·8·:1·6 .......... _·-·_ .......................... · ...... · .... · ........ -................ · .. · .... N·on·pa-rarnetric~~ft8ti·stic·s .. · ........ -·-·-.... · .. --.-............................................. .. 
............ -.......... --.... -.. -.-....................................... -............... -...... ·Adj"Liste·d .. Lev·el .. oi"'si·g·nific·a·nce .. -.. ·-...... ·0~04S .. -................................................................................. ----........... · ...... · .. · .... · .................. · ........ · ........ · .... -.. · .... 95% .... CLT"fic'Cr· ........ · .. · .. 0·:29 .... · .. .. 

j I 
95% Standard Bootstrap U 0.29 

............. -............................................................ -........ _ ...... _ ................................................................................................................ ~.~ ...................... ,_............................... . ................................ _ ..................... -......•.............................. -_ .... -.................. -......• -_ ....... _ ........ --_ ... _ ..... _._._.................................... .. ............................ -.......... . 
Anderson-Darling Test Statistic 1.962 95% Bootstrap-t UCL 0.352 

....... ~ ..... ~ ....... ~-.-... -.............................. -.... ~ ................ ~ .. -............................................. _ ......................................... -......................... . ................. ~-......................................... -...... ~ .............................. ~ ....................... -...... -..................... -...... -.-.... --...... -.......................................................... · ...... · .... ·1·--................ · .. · .... · .. · .. -· .. .. 
Anderson-Darling 5% Critical Valu 0.826 95% Hall's Bootstrap UCL 0.364 

Kolmogorov-Smirnov 5% Critical Value 0.136 95% BeA Bootstrap UCLI 0.325 

::: ....... ~:: ... :::.::.~ ... ~~~:::~~~:.:~:~:~.~:~:::~~:~~~~~~~~: .. ~E~~·~~·~:~~:~~:~:~~:::~l~~~~::: .. :· .. ··:··:~~:· .. :: .. :: .:::~: .. :::.:::.:::.:.:::::: ....... ::~.:::~ .. :~.:.: ... :: ..... ::.: ... :::.:.:~ .. :: .. : .. :.:: .. ~~~ .. ~~:~~~~~:~~~~:~:~ .. ~; .. ~~~?~~~~:~~:I"::: .. : .. : .. :~: .. ?:::~~~~::: 
! 1 97.5% Chebyshev(Mean, Sd) UCL 0.548 

.............................. ~ ...... ~ .............................. -.~ ............... - .. -... --... _ .................................... _-........................................... -... · .. · .... · ...... ·" ...... · .............. · .......... · .. · .. · .... 1 .................... · .. ·-.... ~ .. - ................ ~ ....................................... - ................... -............. ~ ....................... ~ ................. -........ - .................... -... , ... ---....... ~ ............... ~ ... .. 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL/ 0.755 

=~~=-::=~=:~:~~~=~=~:::=5~~~~~~~~~;~1!-:~~~j====:=~-===~=:==:===~=~~==::=:==::~=T~=:==~== 
! j ....................................... - ................... - ........................... - ............ - ........................ - ......................... ~ .......................................................................................................... ] ...................................................... _ .......... _ ................................................................ • .. - .. ---.......... · ........ · ...... · ............ · .. - .... · ................ · .. ·T .......... -· .............. _ ........ .. 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCLJ 0.755 
........................... -............................................................. _ ...... _ ............. __ .. _-_ ...... _ .................................. _ .... -_ .... -................... ~ ...... ~ .. -...................................... -................ _ ................. _-_ .......... _ ...... -................................................... -............... -.... -.~ ......................................... _ .............. -.--...................... _. __ ....................... _ ....... . 

............ -...... -...... -.. -......................................... _ ........................ -................................... -......................................................... · .. · ........ · .... -.... · ............ Gen·erai"Statlsiics .... · .. · .......... · .... · .. · .................... -............................................................................................................................................................. _ ..................... .. 



Relevant UCL Statistics 

Shapiro Wilk Test Statisticj 0.5381 ShapiroWilk Test Statistic! 0.807 .............................................................................................................. -...................................... _..................................................................... .......................................... . ...... -............................................................................................................................................................ _ .... ······_·· .. ·· .... ···_· .... · .. ····· .. ·--·1 .. ··· .. ··············· ..................... . 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

···· .. ···_·· .. ··················· .. · .. ····· .. ·····Data···n·oi··N·orm·aT .. at·S%· .. s"igniiicance···Levei········· .......................................... ···· .. ···· .... ···················· .. ··········"ba·ta····not·"Lo·g·no·rm·af"·a-i··S%··S·ig·rl"ifica·nceTevef·········· .................................. . 

95% UCLs (Adjusted for Skewness) " ............................................................ ········· .. ··· .. ······ .. ········95%···C"h"ebys"h"ev·"(M\iiJET"UC"L ·················iJ":1·3S·· .. 
.......................... _ ................................................................ " ......... ··_·················9S·%)\dj"u·sted=C"Cf"(}ci 0.1 05 ............... _ ... _ ....... -.. _ ....... _ ..................... -····_········ .. ···· .. ··9i"S%-·C·h .. ebys"hev·"(M\lu'EyTJ"CL· ·_··········· .. cf'Tir·· 

:==~:::==~~~====~=::=~~~==~~:~~~:~~==~=~=jl=~~~::-:~~~~==:==!!=~~~=:~!:===~~=====!:= Gamma Distribution Test Data Distribution 
....................................................... _ ......... -........................................... _ .............. · .. ·······j("·sta·r··("t;fas···corrected)T····· .. · .. ··_·0':S6rt·· .. ···· .. ······· .. ··········· .. ··Da"ia···do···n·oi·follow··a··"b"i"scerna·ble···bistrihu·tlt)"n· .. (CfOsY'···· .. ········ ................ . 

-:::~==--:~=========-:-:::::=~=~==::::-=::-:~~~~~~~l~::::~~7:l==~=:::==~:--:=-::::~::--:::~::::::::~==~=~:~==:::~::=::~::::::=~:--:= 
:=:~:-::::=:~====:~~~~~:;~~~~~~~~~~l~~~~jiY.~t=~=--=:~=:::=:=~il!'~:~~~~~~~~~;~~:;=~~;~;~ 
:=~~~:~~:~==~=~===~==~~=={=~~~!=~I=:====~~==~::==:-~=~~;;~~i:i~~I1 =i;~ Anderson-Darling Test Statistic I 4.058 95% Bootstrap-tUCL I 0.121 

~==~=~:~:~=::~===~~~~~;~g~;~~~~-~l~~~~~;f~==:~:~=::===:=:ii~~~;~~~~J~~~[=~~;~;~! 
Kolmogorov-Smirnov 5% Critical Value 0.134 ! 95% BCA Bootstrap UCL 0.112 

:.::···:·:·::::::~:: ... ~:.?~~::~~~~:~~~~:~~~:··~!·~~i:~~~~~-.·~:~::~~~~~~~~~~~:~~~·~~·~~~~~i~~-.:-.·:-..:-.::::~:.·:I!:·-.:-.:·::·:-.::-.:·· .. ·::-.:::-..::.::-.·:::-. .... -.·:::::.:-.:::.~-.:~~:.~~: ... :~-.::~~~~~~:~:~:~~ .. ~~~:~~~~~~~:~;.::~~E~.~~ ~.-':~-'~~~:::~.~'~'.'::: 
1 97.5% Chebyshev(Mean, Sd) UCL 0.174 

...................................................................... ··A·ssumlng .. Gamma··Ols·tri"i)"liiio .. n-.. ·· .. ·· .. ······ .... · .. ··· .. ············· .. ·· .... ············· .. ······1· .... ·· .. ·· .. _··· ........................................................................... ···99%···Chehys'hev(Mea·n .. ;···SdjTfc"C _·· .... ······-o·:2iy .. 

:==_~~-~===~~~;i~~;~~~~~-~~:~~==~=~=£=:=::~:::=:::~~~:~i~i~~i~~~~~!~~~i~:~~Ei~~i~ 
·R·esliit"··o·r .. ·17i·s"D"C··Cheryil'i·umr······ .. ··· .... ······· .............................................. _ ................ __ .............................................................................................................................................. _ ................ _ ..... -......... _-...................................................................................................................................... .. 

General Statistics 

................................................................................................................ _ ..................................................................... _ ................................................................................ ] .................................................................................................................................................................................... _ .............................................................................. - ... 
Raw Statistics Log-transformed Statistics 

............................................................................................................................... _ ............................ _ ......................................... ····· .. ·· .. · .... ···1 .. · .. ··_····· .. ··· .. ··············· .. ···· .................................................................................... _ ..... _ ....... _._ ............................. _ ... - ......................... - ......... - ..................................................... _ ................. . 

Minimum! 0.28! Minimum of Log Data -1.273 
.............................................................................................................................................................................................................. ·· .. ··········· .. 1···· .... ·· .. ····· .. ·········· ............ ..1. .. · .. ··· ............................................................................................................................................... _ .............................................. _. . ...................................... . 

...................................................................... _ ............................................................................................................... ~.~~.~~.~~ ......... _ ........ ~ .. :.:.? ......... I ................................................................................................................................... -...... ~~.~.i.~.~~ ... ~~ ... :.~.~ ... ~.~.~~. . .............. ?.~:.~.~ ... . 
Mean I 0.894 Mean of log Data 1 -0.144 

................................................................................................................................................................................................. ··············· ............ ··t ...... -·········· .... ·· ........ ·· .. ····, ...................................................................................................................................................................................................... · .. ···· .. ·· .. ··········T··············· .. · .. ·· .. ········ .... ·· ... . 
Mediani 0.93! SD of log Data! 0.269 

.................................................................................................................. _ ............................................................................. ······· .. ··_· .. ·_···· .. ·l········· .. ······· .. ·· .. -·········· ... {-............................................................................................................................................................................................................................. ~ ........................................... . 
SDI 0.206 i I 

............ _ .................... -...................... -.. ~. __ .. _____ .............................. _ .... _ .... _ ...... __ ........ __ .......................... _ ............................ _ ...... _ ....... j. ..... _ ... _ ............................ _J .................... _ .................................... ~ ............................................................................................................. _ ............ _ ........ ~ .... _ ..... _ .............. ~ .. __ ...... _ .. _ ........................ . 
Coefficient of Variation! 0.23 I I 

........................................................ - .................................................. _ ...... _ .................................................................................................. , .................... _ .................... ! ........... _ ..................................................... - .......................................................................................................................... ···· .. · .... ·················1·· .. · .. · .. ····_ .. ···· .. ···· .. · .. _· ..... . 
Skewness! -0.364 I 

............................................................. _ .... _ ....................... _ ......................................................... _ ... _ .......... _ .......... _ .................................. ! ............. _ .................. _ ....... !..._ .............. _ .................. _ ....... _ ..................................................................................... _ ............................................................................. .L ............... _ ......... _ ........ .. 

Relevant UCL Statistics 



........ -............................................................................................... -........... ··--.. ·········k .. sta·r .. ·{bias· .. cC; .. rre·cted)T···· .. ···1 .. S·:·1·S .. ······"!'"· .. ······ .. ········· .. ·····-.. ····-.. ··D·ata··app .. ea·r··No·rm·af·ai"·S .. %"··S·lgniflciin .. ce· .. Lever··· .. ··· ................................. . 

:~::~~~~:~~~~~;~:~~~~~~~~~§::=~~~~±~~~~~~:~~~~~;~~~;~~~~L~U~~~~~~ 
............................................................ ·········-.. ······· .. ·· .. ·· .. ·· .. ·· .... ·· .. ·-.. ·AdTli .. ste·d· .. C'iif"'Squa're'\iaiu'e ""'-1"'3'67 .............................................................................................................. · ...... · .... · .............. · .. ·_g·S%-jackk'iliie .. ucC ...... · .. ·· .... ·oji43"" 

::.:::~~::.~::: .. ~:.:~.:: .. ~.::~:~.:::: ... ~~.~~ .. :.::::.::~:::::~~:~ ...... ~ ... ~.:::~::::: .. :::::::.: ..... : .. ::::: .. : .. :.: .. : .. :~ .. ::::.~.:::~: .. :.:~ .... ::: .... :: .... ::: .... ~:~.~.~::.:: .. ::·1·~:~~·:·::· .. :· .. :·: .. ::·::·· .. :: .. : .. ·1:::~~:·~~ .... :: .. : .. :::::.::::: ... :~~.:~~~ .. ::: ..... : .. ::~::::~.::::::~: .. :::.::::.: ... :::.:.~:.:.~:~~~: .. ~.~~:~~~~~:~~~~~~~~~~.~~:~: :::: .... ::: .. ~~:~:~~~~:::.: 
Anderson-Darling Test Statistic 0.763 95% Bootstrap-t UCL 0.939 

............ -...... -.... · ...... · .... · .......... · .. ·-............ -.... _·-...... Anderson·:6a·rfing .. 5o/~ .. ·criticafvai'li·e· .................. (1':'749 ......................... -.--.... -....................................................... -.................... · .. ·g·S% .... HaTi;s·-soo·tstra·p··U'C[ .... · .......... -·0:·9·39· .. · 

Kolmogorov-Smirnov 5% Critical ValueJ 0.128 95% BCA Bootstrap UCL 0.938 
.......................... ·Data·no't"G·am·ma· .. 6i'strfbute·(rat·5%··s .. i~in'i'flciiil'ce'Levei·· .. -.. ·-.. · .. · .. · ........ · .. · .. · .. ·_ ............ · ............................ · ...... · .......... · .. · ............ · ...... ·950/0-Ch'e·by·sh'ev .. (Mea·n';-say-uc'C .. ·· ............ '1"1)23· .. 

::=~======~~~=~~~~~;;~:~;;~;~~;==:=I~~===_- ::=~:====--=:===~:!~~~~~~~~~~~~::~~ :=:::~i:= 
:-:===::::==:::-~==~~~~~;~~~:~~~~4==-~~i!~=:=====~:::===-=~-=-====:::=:=:==:==:=::l=-=:=::: 

:=::==~~=~=:~===~;~~~~~~~~=~=~==-=:::==E===-==~:=~_==~:-~~~~~~~~~~~r=:i~~ 
.. R·es·u·li .. or .. ·1i:i"s6C·(borony ........ · .............. · ...................................................................................................................................................................................................................................................................... -......................................................................... _ ............................................................... . 

..................................................................................... -.......................... -.................................... -..... _-... --.... _ .......... -.............................. · ...... Generiif .. St8·ilsiics ...... ·· .. · .. · .......... · .. · .......... · ................................................................................. -........................................................................................................... .. 

.......................... -.......................................... -....................................................... _ ....................... -.............. -......................................... · ...... -...................... · ............ · ........ 1 ......................................................................................................................... -....... -.................. -.... -... -.............................. -.............................. -.... -.. -.... -.................. .. 
Raw Statistics Log-transformed Statistics . 

.......................................................... -........ -.................................................................................................................................................. · .... 1 .................. ·-· .................... + .......... · ............ · .. · ............................................................................... _ .... -.......................................................................................... --........ , ................... _ ........ -....... .. 
Minimum 0.58 t Minimum of Log Data I -0.545 

........................................................ _-._ .................................. -..................................................................................................... -.. ·_·1 .. ·· .. ·_ .......... -........ · .............. · .................. · .......... · .... ·· ............................................. -.............................................................................................................................................................................. . 
Maximum 46.2 Maximum of Log Data 3.833 

.:::::~.:::.::.::::~::.:::::.=::: .. ~::.::~.:~~~~.:::.:~~::.::~~:::::.:.~~: .... ~: .. :.:::::.~:.: .. :~.:~:~:::~~:~:::::~·:::~ .. ::~·::~::~·~~::::·::·:~·~~~:~·:~~~·~:rr· ·~:~~:·~~·:~~~~·]l':: .. ::~::~·:·~:·:·:··:··:·::::~~ .. ::·:~~:.: ....... :::: .. ~ .... ::::.::::::: ... :.::: .... : .. ::: ... : .. :~.:::~::~:::: ... :: .. : ... :::.:~ .. ::::: .. :.~::: .. ~~~.~ .. ~~.:~~~:~: .. ~.~~~: .::::~:.:::::~ .. ~::.~.~::::~.:.: 
Median 11.4 SO of log Data 1.466 ............................................................................................... _ ......... --..... -.-............................. _ ..................................................... ·-1 ........ · ............ · ................................................................. _ ...................................................................................................................................... -.. _.-.... -..... -...... -................................................ . 

so 12.22 1 . ... ... ...... .. -.............. ... ........... ..... ........ .. ................................................. -.. " ..................... -..... .. ... +- .. - '" ......................... _. "-'-'" ............. .... .... ....... . .. . .. .. ........ ............. ... ..... ....... ........... ............ ....... ..... . ........... _ ... - .-.. 
Coefficient of Variation i 0.844, .. .. ..... -..... .. ....... . .... .. .... ..... . .......................... " ... " ............ , ... -..... .. ..................................... 1 .... ·· ................... ~.. ..... .... .. ............................... -. ..... .......... .. ....... -.... -.. -. .... .., .. ..... .. ..... ... .................... .......... . ..... .. ................. .. 

Skewness 0.839 1 
. .. .. ... " ............ "'. ~ .• ,.. ..~ .... " , ... ~ ...................... ., ... ~.... ... "- ,-, , ..... '" .. , .. ~ ..... -•........ _ ..•.... ¥.. . .. . .- ...... _.............. • .. ...... . .... '" ....................... " ....... ... .. ...... ... • ... . . ... - ..... .. .. .... _... . .................... -..... , ............ . 

Relevant UCL Statistics 

Shapiro Wilk Test Statistic! 0.901 j Shapiro Wilk Test Statistic

1
' 0.8 

........•......... -................................................... -......... -... -.......................................................................... _ ........ _._--........ -.................. --........ -~-.............................................. _ .............. _ ....... _ .. _ .... __ ............. __ .. -................................. _ .................... _ .... _ ....................... __ .... _ ... _ ......................... _ .......................................... -.... ~ .................. -. 
Shapiro Wilk Critical Valuel 0.947 I Shapiro Wilk Critical Value, 0.947 

........................... _ .... _._._" ....... _ ......... _ .............. ___ ............. ___ ...... __ ............................. _ ............. __ .... _. ___ ......... ~_ .......... __ ._ ....... _L._ ... _ ................................ ~ .... _ ...... __ ....... __ .. __ .................... __ .... _ .. _ .... _ ............. _ ........................ _._ .......................... _ ...... _ .................. _ .... _. __ ._ ............... _ ............... 1 ......... _ ... _ .............. _ ......... .. 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

................................ - ....................... -.................. -................................ _ ................................ " ..................................... -................... .. ... - .... -... -... --................... -........ '1'............... .. ............ " ............................................................ _-............... -....... -.-......... " ................. -.. _ .... -......... - ................ _ ..................... -.................. . 
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Coefficient of Variation 0.367 

Skewness 3.399 
.......................... _._ ......................................................................................... _ .............. _ .......................................................................... __ .................... _ ........................................ _ ............ _ ............................................................................................... _ ................... _ ... - ..................................... !... ...................................... .. 

....................................................................................... _ ......... __ ........................................................................................................... Relevani .. UC'C·S'tatl·s .. ilcs ........................ · ................ · ...... ·-._.-.-................................................................................................................. _ .... _ ... _ ........................ . 

...................................................... -............................... _ .. -......................................... -.......................................................... · .. ···-·-· .... ·-...... · ............ · .. · .. 1 ........ ·-· ........ · ...... · .. · ...................................... -._ ....... -...................... -....................................................... -............................... _ ........... -.. _ ...................... .. 
Normal Distribution Test Lognormal Distribution Test ...................................................................................................... · .... - .... -.... ·· ................ ·-·-........ - .... ~ .... ·--............. · ........ ·-.... -l·_ .. -............................................................................................................................................................................ -_ .................................... _ .............. · .... ·· .. 1 .... · .. · ........ _ .. · .. · .. · ...... ·_ .... · 

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.918 
............... -......................................................................................................................... -.. , .... -...................................... _ ................... J_..................................... .. ........................... -... _ ..................................................................................... -.... _ ........................................................... -.............. J! .... - ................................ .. 

Shapiro Wilk Critical Value
j 

0.947 Shapiro Wilk Critical Value 0.947 
.. ·· .... · ...... , .. ··· ...... ·· .. · .. ······· .. · .. ··-Oata·not"'tJormaT'a·i .. S%-·STg·nifica·nce·Levei· .......... _...................... ··· .. ···-·· .... · .... -·· .... · .. · .. ··· .. ·,oata .... i1ot"Lognorma'i··at·S·%··S·i·g·nifica·nce"Levei·· ........................................ . 

............................... - ...................................................................................... -.---.......................................................................................... ·· .. · .... · .... · .............. · ...... ·1 .... · .................. · ....................................... , .................................. _ ........................ _ ....................................... _ .................................................................................... .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

......................................................................................... - .................................... _ .......... , ........................... -.-.... - ... , ........ - .. - ... - ...................................................................................................................................................................................................... - ............................................. - ............. '1" ..................... - ............... .. 

95% Student's-t UCL 6.41 95% H-UCLI 16.14 

~~~~~~~-~~~~~~~~~;~};~~r=~;~~:I-~~~~~~~~~~~]I~~~~~i:[;lt~~~: 
..................................................................................................................................................................... -............................................... ·• ........ ·· ...... · ................ · .... · .... T1 ................................ _ ............................................... _ ............................................................................................................................................................................... .. 

Gamma Distribution Test Data Distribution ......................................................................................................... _ ........................... -...................................................... ·· .................... l·· ...................... ·· .... · .......... ·L ....................................................................................... _ ........ _ .............. _ .. _ ................................................ _ ..... _ ........................ _ ......... _ ............................ .. 
k star (bias corrected) 10.44 j Data do not follow a Discernable Distribution (0.05) 

.................................................................................................................................... - ........................................................ _ ... ---..... ~ ...................... -.... - .............................................................................................................................................................................................................................. -.................................. .. 
Theta Star 1.443 

:::::~:=.:.::.:~: .. ~::.:: .. :: .. :.:~~: .. ~~.:~:::.~:.:.::.::::.:~-.~~~.:~~ .. ~.:: .. : .... :::~=::~~:~~: .. : .. ~:.::.:: ... : .. :.~~:~ .. ~~~::::~~···~~::~ .. : .. :~~=~~~i.l-.:··~?~~~~:::· ...... ··:.r:::::·::.:::: .. : .. :·::::.: .. ::::::·.:·:.~::::·::·::·:-. ... ~.:.::.:~~~::::~.:~.:~~-. ... ~:.::' .. :~.:~:.:::~~::::.-.:~::.::~: .. ~-. ... ~~:: .. :::.::::~::: ... : .. ::~.:::.:.:: .. : ..... ~: .... : .. : ... :.:.~::::::~~:~:~:~:~:: .... -.::.:.:::::.:::: 
Approximate Chi Square Value (.05) 930.2 I Nonparametric Statistics 

Adjusted Chi Square Valuel 928 I 95% Jackknife UCL! 16.41 ......................................................................... _ ........................................................ -................................................................................ + ....................................... +.-.... _ ................................................................................................................................... · .................. ·· .... · ...... ·· .. -.. -.... ·_ .............. ·1 .. ·· .. _ .. ···· .... ·· .................. .. 
! I 95% Standard Bootstrap UCL 16.4 

........................................................................................................................................................................... - ................ - ............. --.. ·-1 .. · .. • .. • .... • ...................... · .... ·1 .... · .............. ·· ............................................................................................................................. -.-.................................................................................................. . 

..................................................................................................... ~~~.:~=~~.~~.~.~.~.~.~~ ... :..:~.~.~~.~~~~.~~~I-.............. ~.:.~.~ .......... L ....................................................................................................................................... =.~!.~.~~.~~s.:.~.~.~~.~ ... ~~~T .......... ~.? .. : .. ~~ ........ . 
Anderson-Darling 5% Critical Value 0.749 I 95% Hall's Bootstrap UCLI 22.68 

........................................................................................... - ............................................ - ... - ... _ ..... _ .................. __ ............ _... .-.... _-.. _ ............ - .... j ..................................................... - ................................................................................................ - ....... ·• .. -· ...................... ·• .... · .. • ........ l .. · .................. · ............. ·-.. .. 
Kolmogorov-Smirnov Test Statistic 0.175 I 95% Percentile Bootstrap UCLI 16.47 

..................................... -................... -................................................ --....... -.... -.................. _ ..................... _ ........................... ·-· .. ··I··· .. · ...... ·· .......................... l ................................... -............................................... , ......................................... _ ......... _ ................... -_ ....................... - ... - .... _ ....... , ......................................... . 
Kolmogorov-Smirnov 5% Critical Value 0.128 I 95% BeA Bootstrap UCLj' 16.94 .-.............................. _ .. _ ................................. -.......................... _ .. _ ....... , ........ _ ......................................................... - .. -.. __ .............. _ ............................ + .................................... __ .................................................................................... _ .......... __ ...... _ .................... _ .............................................................. . 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 18.56 .......................................................... _ ................................................. -............................................................... -........ -............................ l· .... ·-.. -· .. ·_ .... · ................ !... .................. ·• ...... • .. ·• ..................................................................................................... - .......... _ .......... · ...... ·• ............ · .... · .... · ...... · .... · ........ · .. 1' .......................................... .. I 97.5% Chebyshev(Mean, Sd) UCL1 20.06 



··R·es·ult··or··1i2···s6C··Cch"rorrl"lu·m··vlr ...... ······· .. · ........................................................................................................................................................................................................ _ .................................................................................................................................................................................. . 

........................................................... -................................................................. _ ............................................................... ··········· .. ··················· .. ···· .. ··Generai"'·Sta·tls"iics ...... ·· .. ················ ...... ···· .. ······ .. ···· .. ·········._ ....................................................................................................................................................................... . 

.................................................... _ ........................................................................................................................... · .. · .... ··· .. ···· .. ··············· .. ····· .. ··1···· .. ·· .. ······ ........................... ) ........................................................................................................................ _ ..................... _ ............ _ .... _ .............................................. _ .. J ........................................... . 
Number of Valid Samples 25 Number of Unique Samples 25 

...................... _ ••••••••••••• _ ....................................................................... _ ...................................................................................... _._ ••••• _ •••••• _ ...... t •••••••••••••••••••••••••••••••••••••••••••• " ............................................................................................. R ............................................... _._ .. _ .. _ ............................................................... , ............................................. . 

................................................................................................................. _ ............................................................................................................................. ···· .. ·············1········· .... · .... ····· .. ······ .. ········ ................................................................................................... - ...... ~ ................................................................................................................ . 
Raw Statistics Log-transformed Statistics 

................................................................. _ ........................................................................................ _ ......................... -.................................................................................................. _ ........................................................................................................................ _ ................................................................ , ............. / ........................................ . 
Minimum 0.181 Minimum of Log Data -1.712 

......................................................................... _ ............................................................................................................. Ma'xf'" ··· .. ~:1":·04· .. · .. ·· .. ··~·· .. ·········· .. ·· .. · .. ·········· .. ··· .. · ......................................................... ·· .. ········· .. ······· .. ··········Ma·x"fmun; .. ·:of"l=og···6ata .. ·· ........ ··· .. ·fj·9ff"· .. 

........................................................................ _ ......................... - ................................ _ .......................................... _ .................. , ............................................................................................................................................................................................................................... - ........................ _ ......... ···· .. ·· .. · .. · ...... ·1······· .. · ...... ·····_ .... ··· .. ···· .. ····· 
Mean 0.956 Mean of log Data -0.684 

...................................................................... _ ....... _ ........................................................................................................... "'fv1"eci'i"a 0:····· .. ····· .. ··· ............................ ~ ................................................................................................ ····························_ .. -s"[j· .. oi"iOg··Data· ············ .. ·· .. 1··:'1"05··· .. 

................................................................................................................................................... ~ ............................................. · ...... ···8D· ·· .. ··· .. ···· .. ··1··:·207 ................................................................. -.............................................................. _ ................. _ ......................................................................................................... . 

....................................................................................................................... ········· .. ····coeffiCient··of\ia·rlatlon ................. 1":"2" .................................... _ ................................................................................................................. _ .......................................................................................................... . 

............................................................... _ ........................................................ ··· .. ······· .... ···_··· .. _ .... ·····_· .. ···· .. ·····Skew·i1 .. ess .. ···· .. ··········1·3317 

Relevant UCL Statistics 
........................................................... ······· .. ··············_·Normai"'"6fs"irfbuiTo·n···Tesi····· .. _ ................................................................. _ ................................. -............................. ···· .... ··· .. Togn·o·rmafbistri"iJuiioo··Test"·· .. ·· .. · .. ······· ............... _ ...................................... .. 

:.:~:~.: .. : .. ~::::::: .. : .. :::.:::: .. :::~~:::~:~::~.~~ ... : .. ~:~:~::.: .. :.-. .. ::::: .. :~~~.-.::~:.=~~~~.~:~~~::~~!~··~~~~~~:~~~~~~~~:I~-.-.-.:·-.::·· .. ?~·~?~ ..... -.-.:.-.:.:~:: .. :~~:~~::~: .. :::: ... ::::-.:::: .. ::-.~::.::::.:.-..:::.~~~~:::.:: ..... -.-.-..~: .... : .. ~-~ .. ~~~~~~::~~:~~ .. !~ .. ~~~~~~~~~~:~~I:·:·-.·:·:·::-. .. ·?·~~:~·~·:-.: 
Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918 

·· .. ·· .... _· .... ··· .. ·············· .. ··· .. ······ .. bata···n·oi··NormaTat·S%···Sign·lti"c .. an·ce··Levej"······· .......................................... ·················· .. ··· .. ·· .. ·· .. ·· .. -.... "[j"a"ia····notTo·g·no·rmafai'S·%···Siii"n·ifica·ncs·Tevef"""········_ .. _ .... ···· .. ··· ......... . 

.......................................................... _·· .. ······ .. ·Assum·i·nij·· .. N·orm·afbistrlbiiiion······· ...................................................... _ ....................................................................... ····Ass"lJm'ing"'Lognormaf6is·tributi·o·n··· .. ·········· .. · .. · ............................................ . 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1.894 

Gamma Distribution Test Data Distribution 
..................................................................................................................... ··· .. ····· .. ····"j("·sta·r· .. {bia·s .. corrected)· · .. ·· .. ···· .. ···0·:8·:3"1····· ·_··_·························o,ata··do .. noi·foilow .. a···bi·scerniib .. ie··oi"stri·buiio·n··'Cojjsj""'· .. ···· .. ···_····_··"""" 

........................................................... ···_················ .. ······ .. · .... ·· .. ·····Adjusts·ci"L"eve"i""ofS'fgnlfi'cancs' ················OJ)"39S 1 ................. __ .......................... _ ............................................................................ ··_ ........ ·•·••·· .. ······95%···cL"T"·"UcL· ········ .. ···· .. · .. 1":·3·S·3""··· 

............................. _ ............................. ···· .... · .. ·············· .. ···· .... ····· .... · ...... ·AdTustsa .. ·chi"'Sq'ua'rs"vaiu's' ············2·6-:-i3·9···· .. ··· .. __ ....................................................................................................................... ········ .. ··-95%· .. J .. ac·kk·ni·fe···UcL· · .. ··· .. · .. ···· .. ·1":-3"69 .. ·· .. 

! 95% Standard Bootstrap UC 1.353 
.............. _ ............................................................................................................. _ ...................................................................... ! ........................ _ ............. + .............................................................................................................. _ .................... _ ........... _ ................. _............................................ . .................................... . 

Anderson-Darling Test Statistic! 2.142! 95% Bootstrap-t UCL 1.559 
....................... -...................... _ .......... _.··· .. _········· .. Ancfe·rson=6arli"ng···5% .. ·Crl"tlca"('I"ai·u·sl···············'0577····j .. · .. ········ .... ··············· ....................... __ ..................................... ········ .. ······ .. ··95O/~·· .. HajFs .. Bootstra·p· .. UcT.1 ········ .. "1":396····· 
.............................................................. ···· .. ········ .. ·· .... ····Ko"lmo .. go·rov·:·s·m"irnov·Ts·st .. 8tatfs·iicl"· .. ·· .... ·······O·:2·S4···T·········· .. ·········· ................ _ ...... _ ........... _ .............................. -.· .... 95% .. ·Fis·rce·nifie-Booistra·p···UcLr···· .. ··· .. ···· .. 1·j·3········ 
............................................................... "'-""i(oimog'o'rov=Smlrn'ov"s'%"'Crliic'a"lvai"u'er'"········ .. 0·:·1·8· .. ·· .... 1"·· .. · .. ·········· .. ···_··········· .......................................................... ······ .. ··············-······~j"S·% .. ·BCA···Bootstrap .. ·"UC·CT················1":·4·S9 .. .. 
.................................................................... _ ......................................... _ ............................................................................................................. \... ....................................... + ................................................................................................................. __ ..................................................................................................... j .......................................... . 

Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCLI 2.008 
..................................................................... _ ......................................... _ ............................................................................................................ , ............................................ ! .............. _ .................................................................................................................................................................................. _ ......................... ~ .......................................... . 

I! 97.5% Chebyshev(Mean, Sd) UCLi 2.463 
................................................................................................................. _ .................... _ ....................... _ ...................................................... ...! ........................................... j ...................................................................................................................................................................................... _ ..................................... j ........................................... . 

Assuming Gamma Distribution j 99% Chebyshev(Mean, Sd) UCL! 3.358 

... ~ .. :::.~::~:::.: .. ~::: .. :-.:::~ ..... : .. : ... :: ..... : .. :.::: .. : .. :.::::::::: .. ~~.: .. -.:.::~~~.~:::~~~:~~~~~~~ ... ? .. ~~~~~~:9..~·~:l[:.:.:::·:· .. ~:~:::·~:~·::.·::::L·: ...... ·.:: ..... :: ...... ~::.::.: .. : .. :.~.~ .. ~~:~.:.~ .. :~ .. :.~~ .. :: .. :.:~~::.:.:~: ..... :.:.:.::-.-.:.: ... : .. ~~ ... :~.:.~: ... ~::: .. :.::~-.~::.:::~~~:.:.:~:-..::-..::.: .. ::::::.:::.~ .. : .. :::l::··-::::::· .... :·:.::·: .. ·::::.::-.·:.:· 
95% Adjusted Gamma UCL 1.47 \ I 

.......................... _.-............................ - .. _ ....... -.. _ ...... _._ ............................................... _ .. ---· .. ·-.. · .... ·· .... · .. ····· .. ······ .... ·-¥ .. -·-··-··----··--i·· .. ·· .... ···· .... ·· .. ····_ ...... ·· .. · .. ···-l· .. ·--··· .. ···· .. ·· .. ··_···R ............... _ ... -.. _ ............ _.......................... . .......... _ .. _ •. __ ..... _ ................... ___ ._ ... R ........ · .... ·· ...... ··1··_·- ....... _ ... -...... _ ...... _ ... 

I i _J 



Result or 1/2 SDL (chrysene) 

General Statistics 
...................................................... _ ............................................................. _ ............................................................... , ............... · .... ····· .. ··· .. ····T· .. · .. ·· .. ······ .. · .. · .. · .. ·········· .. ·T·· .......................................................................................................................................................................................................................... 1""' ....................................... . 

Number of Valid Samples! 48 I Number of Unique Samples! 39 
................................................................................................................... ; ........................................................................................................ J ....................................................................................................................................................................................................................................................................................................................... . 

Minimum 0.00371 Minimum of Log Data -5.579 

.................................... , ..................................................................................................................................................................... ~.:.~.~ .................. ,~.:.~.~ .. ? .. J ................. , ........................................................................................................................................... ~_~.~.~ .. ~~ .. ~.~.~ ... ~.~~ ............ ~.~~.~.~? ......... . 
Median 0.00771 SO of log Data 1.845 

.~.::.:~ .. :.~.::.::.:::.~.~~:~:: ..... ::.: ... ~ .. :.:: .... : ... :.:::.: .. :: .. : .. ::.: .. :.: ... :.::: .. ::: .. ::::.::: .. ::: .... :: ...... :~ .. ::.::.:.:::.:~:.:::: .... : ... :: ...... :::.:.::.:: .. ::~ .. ~~::·: .. ~~~~:1·:····~·· .. ·: .. :~::·? .. ~~~·~~1 .. ~~~ .. ~ .. ~:.:'.::: .. :.::::'.: .. :",':":"::.:::':":':::.'.:'.:'.:::':":~'::.':.:::::':.::::":::~::::~:~:'::":.~:::."::~:":: .... :::.:::.::::.::: ... :::.:.::::.:.: .. ::: .. : ..... :.::.::::· .. : .. · .... ·:T···::·: .. :·:··::: .. :::::···::::·:·::··:·: 
Coefficient of Variation 3.295 1 I 

............... , ........................................................................ \ ......................................... , ........................................................ _ ........................................................................................................................................................................................................................................................................... ····· .. ······1!······ .. ·_········ .. ······ .. ············· 
Skewness 4.448 

................. ~ •••••••••••••••••• _._ •••• _ ••••••• _._ ... ............................ _ ............... _ .................................................................... __ ................ __ ............................................................ _ ••••••• _ •••••• __ ......................... m ••••••••••••••• m ............................................ _ .... _ ..................................... _ .... _ ............. _ ....... _ ........................... _ .............................. _ ............... , ••••• _ •••••• 

...................................................... -............................................................................................................................ · .. ············· .. ····· .. ···· .. ····Reieva·ntTji5Csia·ii·stlC5···· .. · .... ·· .. ····· .. ········· .. ·········· .. ·············· ............................................ _ .. _._ .............................................................................................. . 

................................................................. - ........................................................ , .............................................................. .,. ................................................................ ····· .. ··1··· .. ···,··········· .. ····· .... ·· .. ··············· ...................................................................................... _ ....... _ ............................................................................. _ ............................ . 
Normal Distribution Test Lognormal Distribution Test 

..................................................................................................................................................... _ ................................. .,. .............................. ] ................................................................................................................................................................... _ .......... _ ........................... _.................................... . ...................................... . 
Shapiro Wilk Test Statistic 0.344 Shapiro Wilk Test Statisti 0.809 

........................................ _ ..................................................................... -.-............. - ......... ~ .................. -.... - .................................................................................... _ ........ _ .................. _ .... - ...... , ............................................................... -........................... _._ .. _ ...... __ .... _ ...................................... -.......................... . .................... -............... _ .. . 

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 
··············· .. · .. ·········· .. ·· .... · .. ········ .. ·Oata···n·oi"·Normai···ai"·S%· .. slgil"ifi·c .. iin·cs··'CeveC···· _ ....................................... ·-··· ........ · .. ······· .. · .. ··············"6·ata····notIo·gnormai"atS·%· .. Si·gn"iflcanc·e·"Lever·············· .. ·· .. ··· .. · .. ·· .......... .. 

...................................... -............................ ··As~ili"mi'ng···Norm·arbistribution···· .. ·············· ............................... _ ............................. _ ................................................ ·· ... As·su·m"ing··Loiinormaf"6istrfb"li"ii·o·n ..... ········ ...... · ................................................ . 

-=~:==~~-=-~:::~~;;~~~~~~~i:~~~~:LI=~:?}~~--::==:::=::=~:~~=:~=;;;~;b;s~:~=(!:~~~F~~ 
.......................................... , ................................................................................. ·····95%"I\dIus'te(i:cCffJ"cLr····· ...... ··O·:4sy· ............................................................. ·············· .. ······ .. ···9i:5·O/~· .. C·hehyshev··"(MvLiErucL ·· .. ··········· .. 6j"s3· .. ·· 

-===~===~-==::==~=~~~~=~~==:~~~~~~=~~==~=~Jl,=-::=:-=~=:::==:=:~~-=~=~~====~==~---:~~-Gamma Distribution Test Data Distribution 
............................. --.... -............................ -........................................................... ····ksta·r·(bias·co·rreetEi .. Cijf'······ .. ····o·:·:2"9·1 .. ···· ············· .. · .. ···············"[5a·ta·-do· .. not·¥<)"i1ow· ... ,iOis .. cern·a"b"ie··O"fstrl·bu·iion···(O·jjsf············ ................. . 

~~~=====~=~:~:=~==--~~=:=====~~~ll,=~_i~l~= =~~:~~:~:===~~========:=~===~~-::=-===~=~=-Approximate Chi Square Value (.05) 16.88 Nonparametric Statistics 
..................................................................................................................................................................... , .. , ............................ ,................ .......................... . .................... _ .......................................... _ ..................................................................................................................... ······· .. ··············· .. ···r .. ······ .. · .. ·· .. ·· .. -.... ···· .. · ..... , 
..... ...... .......... Adjusted Level of Significance I 0.045 95% CLT UCL, 0.387 

=:~:~~~~===~~=:=~-==:~i~~~~~~i;i~~~~i~:=~~ =~=:~:~:_~:=:~:~~_=====-~==~~~~~~~~I~:~rr 
........ ..... Anderson-Darling 5% Critical Value! 0.864 I 95% Hall's Bootstrap UCL 1.021 

........ :~ ..... :::: ...... :.: ..... :::.:.:::.::::: .... ~:: .. :.~: .... ::: .. : .. ::.:: ... :.: .. :~~~~~~~~~.~~~=.~.~:~.~~:~~~~!~~~::~~t:~~~~!~:I:::···:::::-. .. ::?:::~·~~::·I.: .. ·:::: .. ·::.:::::~:::.-~:::~ .. ~::: ... ~.::.::.::::::::::::~::::.~:~:.~:::: .. :: ..... ::::::::~~~~:::~~~~~~~ .. ~:~~~.:~~~~~~~~:~~:~~~l:·:::"::"~·:·?'~~~~"·" 
Kolmogorov-Smirnov 5% Critical Value 0.139 I 95% BCA Bootstrap UCL 0.484 

:==~=~=!==~~~==:=~-~~~:==::=I::::=~f:~~~~ __ ===~~==~[;~1;~~3~;E];:: 
Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCLj 1.244 

95% Adjusted Gamma UCL! 0.365 ! ! 
.............................................................................................. _ ................ -............................................................................ _ ..................... ; ....................................... ..l. ....................................................................................................................................................................................................................... ~ ....................................... . , i ! 

............................................................................................................................................................................................................................ ..1. .................................. _ ..... ~ ................... _ .................................................................................................................................. _ .............................................................. 1.. ........................................ . 

........................................................................................... ~.~~:~.~!.~~ ... ~.~ .. ~.!~ ... ~.~: .......................................................................................... ...1 ............................................................................. ~.~= ... =.:.:.~ ... ~~.:..~y..~.~:.~._~.~.=:.~.~ .... ~.~.? ... ~~.= .. I .................. ~ .. :~~~ ... . 

·Resl"i"iior· .. 1I2·SDC·{co"balt)········_···· .. ············· ............................................................................................................................................................................................................................................................... _ ..................... _ .................................................................................................................. . 



~~~~~~~;~~~~~~:~~~~~~_~~;~~~~~;i~~l~-=~i~~~~~~-~~-~~~~~~~~~~~~~~~~;r~;~~;f~~~~~-~ 
.............................. " ................................ " ......................................... " ........... " ........................................... " .... _ .. " ....... ·,,· .. ·····-~,,:,,~~·l .. ·· .. ··· .... ·····~·:·~·?·?··J····,,···· ................................ " .................................................. _._ ................ " ................................. ~.=.~.~ ... ~~ .. ~.~~" .. ~.~.~~.I ................... ~ .. :.~.~ ........ . 

Median 7.29! SD of log Data 0.223 
............................................................................................................................................................................. ······,,··········,,·················s·o" ··················1··:·40·8 .. ·· .............................................................................................................................................................................. " ........................................................................................ . 

................. ................................................................................................................ ····Coeffl·cleni·of"\la·rla·ti·on· ······· .. ···· .. ···O·:·20~i·· 

......... _ ............................................................................................................................... _ .......................................... - .................................. ····················,,·,,··· .. · .. ·· .. ··· .. i .. ···· .. · .. ···· .. ·· .. · ............................ " .......................................................... " ............................................................................................... "··· .. ········ .. ··1'····· .. ······ .... · .... ·_· .. -·· ........ ·j 
Skewness -0.339 

....................................................................... " .................................................................................................................................................... L. .. " ...... " ......... " ................ ~ ................................................................ _., ..... , ............................. _ .................................. _._ ............... __ .............................. _ ....................... , ..... _ .................................. j 

Relevant UCL Statistics 
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~~-~~;~~~~~~~~;~;~~i~i~~~~g~;~~~~-~~~~~~i~~~~~~~~~!~~;~~~ 
Adjusted Chi Square Valuel 1912 ] 95% Jackknife ucq 7.318 

::::::===:~:=-::=:::=-~=:;;;~;;~~~I~~~;;;~:~-~6;~::C:==:::=:::=::=~::=~~~~~~~~~~~~1~~[=~i~~~ 
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Kolmogorov-Smirnov Test Statistic! 0.15 95% Percentile Bootstr 7.294 
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:-:=:=-:::::~~==~;;~~~~~~i~~;~~:=~l~-=~=~=l===~~=~~~~=~=~~;~~~~~~~~;~:~~~==~~~: 
95% Approximate Gamma UCL 7.3531 I 
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49 Maximum of Log Data I 3.892 
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Relevant UCL Statistics 
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Shapiro Wilk Test Statistic. 0.755 i Shapiro Wilk Test Stati' 0.95 
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Shapiro Wilk Critical Value 0.947 I Shapiro Wilk Critical Value 0.947 
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nu star 389.3 
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Adjusted Level of Significance 0.045 95% CLT UCLI 16.51 
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95% Standard Bootstrap UCL 16.5 
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Anderson-Darling 5% Critical valuej 0.753 95% Hall's Bootstrap UCL 17.64 
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General Statistics 
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l·[~~·:~~:~·:·?:~~··:·::::: Maximum i 2.91! Maximum of Log Data 1.068 
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Mean! 0.203! Mean of log Data -3.828 
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Median! 0.01881 SD of log Data I 1.8 
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Shapiro Wilk Test Statistic! 0.355 I Shapiro Wilk Test Statistic 0.83 
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

... -.......... _ ..... _ .................................. -.¥ .... _ .......................... - ............... __ ....•............................................................ _ .... _._ .... _....................................................................... . .......................... ,-." ............. _ ......................... ~ .......................................................... _ ..................................................................................... ~.~ ..... ~ ............... ~ ..................... - . 

................ -..... _ ........................... --............•..... _ ..... _ ........... - ....•... --........... -.. --.-......... - ............................................... -...... -....... _ ................ -............................. -/ ... -............................... -............................................................................... _ ....... -_ ........................................................................... -............................................ . 
Gamma Distribution Test Data Distribution 

........................................................ _ ........... __ ...... _ ............................................. ····k··star··(hi"as···co·rrecte·d) _····O'·3C)"2···· ·················-···············f5~ita··d"o .. ·noi·foi"iow·a··Disc·ernahi·e··6istri"buiio·n .. ·(0"~Osf··· .... ··········· ............ . 

... :~.:: ... :::.:.:.:.~.~::~.:~ .. :-. .. : .. ~::::~::.:.~-..:~:~.:~ .. :~::.::-.:::~:.~:-. .... :::.~::-..::::: ... : .. ~~ .. ::.-. ... : .... -::: .. ~:::~:: ...... ~.:.: .... :.::.:!.~~~~~-.:~~~~ ::-.:-.:·:::-.::·:?~::~?~-.::~I::·::-. .... :::::··:::···:·::··::: ... :::.:.::~.:.-.::~.:-.-. .. ~ .... ::-.:.:.~:::::-..::~:~::.:.:~ ... ~-.:=~~-..-..:~~::.~:-.:~:~~ .. ~:::-.:::::-.~.:::~::~:~~.-.-.::: .. ~~::~::.~.: .... :-.-.:: .. :::::.: ... -.::::-.:-..:::.:::-.:-. .. ::: 
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Kolmogorov-Smirnov Test Statistic 0.33 95% Percentile Bootstrap UCL 0.371 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL, 1.1 
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General Statistics 
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Raw Statistics Log-transformed Statistics 
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Median, 0.00791 SD of log Data I 0.932 
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Skewness 2.343 I ! 
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Approximate Chi Square Value (.0 1.88 Nonparametric Statistics . 
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0043 
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I 95% Standard Bootstrap UCL I 0.196 
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Kolmogorov-Smirnov Test Statistic 0.282 ! 95% Percentile Bootstrap UCL 0.206 
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Kolmogorov-Smirnov 5% Critical Valuel 0.138 95% BCA Bootstrap UCL 0.264 

.......................................................................................................... -................... _ ........................................................................................ !... ........................................ , ................................................ _ .. _ ..................................................................................... _ ............................................................................................ - ........... - ............. . 

Data not Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCL 0.34 
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i 97.5% Chebyshev(Mean, Sd) UCL 0.44 
...... · ............................................ · .................... ·A·ss·umlng··Gamm·a .. 'Ois ... trihiJilon .......... · .......... · .. · .................................... ·_ .... · .......................................................................... · ................... _ .. 99% .. Ch'e"by'sh"ev{M'e'a'n';"'SdjTicL ............ ·O-:-t537 .. · .. 

-..~:::.:::: .. ::::::~.:::::: .. :.:.:: .... :::.:: .. :::: .. : .. : .. : ... ::~~-.~~::.:.::: ... :.:::::: .. :::~~.~.:~~:~~~~:~~~~:~~::~~~~~~~~:.~:~:~I:::~:~:::·::?:·~·?~::· .. :·I· .. : .. ::·:·:·::~~~: ... :.: ... ::.: .. :: .. : .. : .. -. .... :.: ...... ::.:: .... : .. ::.:~ ..... : .. :.~ ... :.~.:.:.:.: ...... ~:~.=~ ..... =~:~~~: ... : .... ::.::.:.::.::.: .. :: .. :::::::: .. :::.::.::: .. ::: .... -.::-.::: .:.:.::.~: .. :: ... : .. :.::.::::: .. :::::::: .. 
95% Adjusted Gamma UCL! 0.172 ! 

::~~_~:~::=:::==:=:===;~~~~~~~~=~=~=~==_:~~~=~I=~=:-:~=~~~=~~=~~~;~~;~~~~~~~~~~~~i~ _~~iii: 
·R·esu·ii .. or .. ·1"i2··s6C·(flu·o·re·ner .. · ............ ·· .. · ......................... _ ................................................... _ ..................................................................................................................................................................................................................................................................................................................... .. 

General Statistics 

_ .............................................................................. -...................... ·R·aw··Sta"iis·tics· .. ·· .... · ...... · ......... · ...... · ................................ · ............................................................................................................. · ...... · .. Log:transfc)"rmecf"Stai:l"stics ............... · .. · ........................................................ .. 

~::=:=~====:==~~::======~:==:==:;~~~*=:;~,=~~========~=-====~~~~~~~:~ ~:~;I Meant 0.0186 Mean of log Data -4.783 ...................................................................................................... -........ _ .. _ ....................................................................... Me .. dia.iil .. _ ... · .. · .. 0:0055 ............. -..................................................................................... · ...... · ............... ·_ .. ·· ....... ·_ ...... _·s·o,·of"iog· .. o·ata .. ·_ ...... · .... · .. 1 .. :·0·84· .. · 
.................................................................................................. _ ........... _ .............................................................. _ .................. s'o' · .... _· ... i)':·0314 .......... _ ........................ _ ................................................................................................................ _ ............................................................................... _ ................ . 

] 
.. ~ .. : .. :::::~::~: .. ::::~:~~~~: 

Skewness 2.593 
•• _ ..... ~ ...................................... _ ..................... _._ • ................................ _.- .................... __ ...... R • ..................................... _ ••••••••••••••• ,.~ .... ................................ _ ...... _ .............................. _ ................................ _ ••• _ •• ou .................. .............. ~_._ ... _ •••• _ ......... _ .................... " ••••• " .................................... _ ............................. _ .................... __ .................................. . 

...................................................................................................... -...................................................... _ ............. _ ...................... ·· ...... · ..... ·R·ei"eva·n"t""UCL·Statlstlc·s· ...... · .... · .. · ...... · .. ·· .. · .................................... _._ ............................................................................................................................................. . 

.... · ......... · .................... · ....... · .............. · .... · .............. · .... -N .. ormafDfs"trlbiJii·on .. ·Tesi .................... ·_ .. _ .. · ... ··_· .... · ...... · ........... · ................ · ................ · ............ · ............ · ............ ·_ ........ · .... ·'Cog·normai .. rilst,Tbuiiorl .. Te·st" .. · .. · ...... · ........ · .... · ...... · ................. · .... · ................... . 

:: .. ::: .... :~::::::: .... :::::~~~::~~~:~~:~:.:~~:::.::::::: .. :::~:::-.::::~::::~~:.::~~.~ .. ~:-.::~~~~~~~~:~~!:~.~~~~·~:~~~~~~~~~:I::::~:·:·::::::? .. :·~~~:::~ ::::~~~ .. ~:::~:.~: .. -.:-.: ...... ::::~::::.:::.::::.:: ... :.::::~::~-.::·~~·:~·:::~=~~~~~~~~~·~:~~:!~~~~~~~~~~~~~I:·::.:~~::::~~~~~~::. 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947 

.......... · .... · .. · .. · .. _· .. _ .................. ·Data .. ·not .. N·o·m;iif"ai·S% .. ·S"ign"iii·ca·nce"Lever .... .. _ ........................................... ···-.. · ................ · ............ · .. 6'ata .. ·not"[o·g·normafai"5%· .. Si~in"ificance .. [ever ............................ _ ...... _ .. 

-_ .. · .. · ............ · .. · .. · .............................. ·_· ...... ·Assumlng ..... N·o·j=maf"6i·stiibuii·on .... · .. · .................... · ............ · ...................... · .. · ......... · .................... · .. · ........ · ............ · .... · .. · .... · .... ·As·sumingTognormaf"DI!i"tii"b"u'ii·o·n ...... ·· .. · .. · .......... ·· .......... · ......... _ .. · .. · .... · ...... .. 
........... _ ................................ , .. _ ......................................................... - ........... _ .................................. _ ..... -................ __ ...................... 1" ........................................................................................................ _ ............. _ ........................................... _ ..................................... _ ................... _ ....................... , ........................................ . 

95% Student's-t UCL I 0.0262 95% H-UCLI 0.022 
_ ........ · ...... ·· .... ·· .... · .................. · ........ _· .... 9s·%TfC5ls .. (AdjustecfforSkewn·es·sY" ........ ·· ........ · ............ · ..... ·· .... · .... ··· .... ·· ............ · .. _· ................ ·_·· ............................ ··· ............ · ............ 95·% .. ·C'hebysFiev"'(MVU"EriJ"cL" .. · ...... -.. ·(f026~i 

::~~~-~~~~~~~~~~~!!.~~~~-~~~~~~=~~~~~~~!!!~~~~~~~~~:~ 
Theta Starl 0.02591 

...................... -................................ _ ..................... -........................................... -................ -.. -.................................... ~.~ ... ~:~·~·l ...... · .. · .. ~·~·~·~·~ .......... t-.......... · .. · .. · .......... -...... · ...... · .... _ ................ _ ................................................................ _ ............................................................................................................. _ ........ . 
Approximate Chi Square Value (.05) 50.71 i Nonparametric Statistics 

~:: .. -. .... ~.:::~.~:: .. :: .. : .. :::: .. :.::::::::.:::.::::.:::::: .. : ..... :~~ .. ~~: .. ::.::::-. .. ~:~~~~~~:~~::~~~~~ .. ~~~~~~~~~~~~~~:l!·: .. :··· .. ·:··:·::?·~?~~-.:·f·::::~ .. ··~·-. .... :··::: .. ~ .. :~ ... ~.:: .. : .... : ... :: .. ::: .. -.~::.:::::: ... :: ...... ~:~~:.::: ... ::::: .. :::.:~~.:.:.~:::::::.:::: ... : ..... : .... ::.~:::.~~~~:.~~.~!~~~~~[:.:~ ... :::.~::~~~~ ... 
Adjusted Chi Square Value 50.23 95% Jackknife UCLI 0.0262 

......................................................................... _ ................................. _ ....... _ ......... _ ....................................................................... - ....... ~! ........................................... i ................................................................................................ - .................................................................. - .......... _ .... _ ......................................... -.-......................... . 
I 95% Standard Bootstrap UCL 0.0258 

.............................................................................................................. _ ............................................................ -.... _ .. _ ... _ ...... -........... · .. · .. · .. _ ..... · ........ · ....... _ .. ·t .... ·· .. · .... · .............. · .......... · .... ·· .... · ..................................................................................... - ............................. · ......................... · .. ·_ ...... · ........ r ................ ·· .......... · .......... · 

........................................................................................................ ~~~:.~~.~.~~.~.~.~.~.~.~~ ... ~:.~~ .. ~.~~~~.~.~~.~ .................. ?.~.~~ .. ~ .... L ........ -......... -......................................................................... -................ -..... -........ ~~.~ ... ~.~.~~~~.~~.~.~·~· .. ~·~:l· .. · .. · .. ···· .. · .. ~·~·?·~·:.~· 
Anderson-Darling 5% Critical Value 0.792 i 95% Hall's Bootstrap UCL 0.0286 

........................................................................................................... _ ............ -.................................................................................. · ........ ·, ........ ·_ ................ · .......... ·1 .... _ .. ·_ ... _·_ .......................................................................................................................... · ...... · .......... · .................. · ........ · .... · .............. ·_ ..... r ........................................ . 
Kolmogorov-Smirnov Test Statisticl 0.359 i 95% Percentile Bootstrap UCLI 0.0263 

............................................................ · ............ ·Koi"mogc)rov-:·Sm"frnov .. ·s·o/; .. cri·ti"caTva"iu·e .......... ·_ .... ·o·:T33 .... ·I ........ · ...................................................................................................................... 9 .. 5·O/~ .. ·B .. CA .. B·ooistrap .. ·OcLr ...... · ........ Ojj"281" 

.................................................................................................................................. _ .......... _ .... _ ............................................................. ...i._ ....................... _ ............ .L .................................................................. _ .......................................................... _._ .................................................................................... + ................ : ........................ . 
Data not Gamma Distributed at 5% Significance Level 11 95% Chebyshev(Mean, Sd) UCLI 0.0383 

... _ ..............•.....................•...........• -.. -........................... -..... -.......... ~ ...... - .......... - ............ _ .... _ ....... -............................ _ ........ -........................ -,: ........................................... ...... - .. ----.... -... -... -......... ~ ...... -... --...... -.. -.-............. -...... -... -..... -............. -...... -........... -... -..•.. ~ ..... ~ ............................................... -~ ................................ _ ........ _. 
! 97.5% Chebyshev(Mean, Sd) UCL! 0.0469 
! I ! 



General Statistics 

........................................................... · .... ······ .. ········· .. ·· .. ················Raw .. sia-iis"iics· .................................................................... "' ............................................................................................ ··················ToiJ=tra·n·sform·e·d .. ·S·tati·sti·cs·· ...... _ ..................................................................... . 

-.:::.:: .. :::.:::::::,~::~::::.:::~~: .. :::::: .. :.::: .. ~::-. ...... :.::: ... : .. -.: .... ::.-.:::,-.::.:: .... :~: .. :.::~ ... :-. .. : .. -.:: .... :·:::::::·::::-.:·:::::::::·:··:::~-.:::~~:~~~:~~~~:l:f:~?~.?.~:~~ .. ~:: ~:::::-. ... :.::.:.~::.::: ... :.::.:: .. :: .. :: .. ::::-.::.::.-. ... :::: ... : ... : ..... ::::.::.:,::,::.:::: .. ~:.::~ ...... ~:.-..: ... ·'::·:·: .. ~:~~:~~~~· .. ~~:~~·~::·~~~~r .. ··~=.~~?~·~:·:~ .. ·: 
Maximum 0.0036 Maximum of Log Data -5.627 

............................................................................................................ ·· .... ·· .................................. · .............. · .............. · .. · ............ · .. M .................... ~ .. 04j·6·· ........ -.... · .... · .... ·· ........ · .......... · .. · .... · .......... ···--.. · .. _ ........ · .......... · ...... · ............ · .................. ·_· .. ·_ ...... · .... · .. rv1'ea·n"ofi'og"'O'ata' .. · .... · .. ='i3':·29S· .. · .. · .. 

........................................................................................................... ·_ ...... · ...... · .......... · ............ ·· .... · .................. ·-· .... -·Median 2.1800E- ..................................................... _ .............................................. · .... · ........ · ...... · .... · .... · ........ ··_ .............. ·SO .. o{'i'og .............. Ci7'in ...... · 

....................................................................................................... _ .. _ ....................... _ ... _ ..................... _ ................................. "'''SD ·6~7 .. 674E=~r .............................................................................................................. _ ..................... -............................................................................................................................ .. 

..................... -............................................................................ _ ...................... _ ........................................................ :.~.:~.~=~~ .................... ~.:.?.~.~ .... L .......... _ ............................................................................................... _ .............................................. _ .................................................................................................... . 

............ ··· .... · ........ · .... · .. · ...... ·· .. · .... · .. · .. ·· .... · .. · .. _ ...... · .. ·-Normar6ist'ii'buii()'n .. ·Tesi ...... · .... · .. · ........ · .. ··· .. · .............. · .... · ......................................... · ...... -.. · .. -................ ·-.......... · .. ·_ .... · ........ Logn·ormafrifstributlon .... Tesi· .... -.. ·· .... · .... · .. · .. ··· ................................ · ...... · ....... .. 

.................................................................. _ .. -............................... · .......... Sh~ipTro\rvWk .. Test .. si;3'ii's"iicr .. · ...... · .... 0~4·35.... ---................................................. -............................ -......... - .. s .. ha·p'i'ro .. wiik .. rest .. stati's'iicr .............. (ij·s ........ .. 

........ ·· .......................................... Data .. n·oi .. N·ormal"a"t"S .. %"·Slgnl·ii'ca'n·ceLevef .. ·· ...... · .. · ............ · ........ · .... _ ...... _ .......... ·· ........ ·_-............ o-ata .... no"i"Lo~J'normaTai5·% .. ·Si·gn'ificanceTevej' ...... ···· .............................. .. 

.................................................................................... _ .. _ ..... _ ...... _ .......................... _ ... _._ ............................................................................................. _.1_._ ................. _ ............................................................................................. _ .......................................................... _ ............................................................ _ ................. .. 

nu star 106.5 
.. ·· .......... _ .......... ·· .. · ............................ · ...... · ............ ··Ap·prox'i'inatec·j1i' .. s·q·i:i'are .. va·iue .. Cosyr ...... · .. 83-:-7 .............. 1 ........ · ........ -.......................... · ................ · ...... · ........ · .... ·N·onpa·ia .. metriC'St8ilstl·c·s ............ · .... ·· __ ............ · ........ ·· ................ ·· .... · .. -.... · 
.................................... _ .................................................................. Adj'ustecfLevefof"Slg·nfifcance· .... · ............ ·6:·045 ................ -... -......................................................................................... ·-· ............ ·· .................. · .. · ............ 95O/C'·cCr UCL 5.6466'E=4 .. .. 

::.:::::.:::.::::.:~:.~.:.: ... ~ ... :~~ .... ::~:.:-. .... :::::.::.:.: .. ::::.::~.:~:::::.~.~.::::.:.::.:.::::~:~~!.:~~~~-~~~:~~~:~ .. ~~~~~~~~ .. ~:~: ::~-.~ .. ~~~'·:?~~::::·:1'=~=~~:::::=:~:~:~:===~~=;5~~~~;.~:~~~:p-UCI f.=~i 
............ · .............................. · ................ ·_ .... · ........ · .... · ...... · ...... --Anderson=6a'r'i'i'n"g"r'esi"S'tatis'iic · ...... ·· .... · .. ·S·:·S·85 ................................ -............................................................................ · .... · ........ · .. · .. · .... · .. 95·% .. ·Bootstra·p:i-LTci .. i ... 3·s"1sE':~f' 
.................. · .. · .... ·· .................... · ........................ · .. · .. ·-.. ·Anders .. o'n':'O'a'rling"'5%"criiic'afva"ii:i'e ................. 0-:-775 .... 1 .................................................................. • .... • ...... • .............. · ............................ S5% .. ·Ha'iFs· .. Bootstrap .. UC'L'S·~Oi3li'E·4 .. .. 

: .. :~~.~:::.:::::.::.~ .. :~:::~~:~:::~.:-.:::: ... :~~:.~:.~.·~~::: ... ~~~~:~~~~~~~=:~~.iT~:~~:!.~~~~~~~~~~~~~:l::·::~.: .... ~::.?:.~~~:~~ :.:~:~:.~:::-. ... : ... -.:: ........... ~:.~:: ... ::: .. :: ... ::::.:.::.::::::.~:::: .. ~ ... : .. :.::.~~~~:~-~~~~~~.~~~~~~~~~~r.~~~~~~:f!:~:.~?~~:~~·=~:::· 
Kolmogorov-Smirnov 5% Critical Value 0.131 I 95% BCA Bootstrap UCL.6.5255E-4 

.............................................. , .................................... _ ............................... _ ............................ _._ ..... _ ........ _ ...... _ .................................. _ ............................................ , .................................................. _ ....................................................................................................... -.......... - ............ -............ -................. ~ ........................................... . 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UC1l8.2676E-4 ................................................................................................................. _.-.................... -.............. _ .......................................................... r ............ · .......................... ·t ........................................................................................ ·9·~fsO/; .. C .. h'e'bysh·ev(M·ea·ii .. , .... SdrCic'Ll ........ · .. · .... cfO'0'1·0 

................................................................................................................ _ ....... _ ................. _ ................................. -.................................... _ ........................................... + ................................. _ ............................................................................................................................ _ ........................................................ + ......................................... .. 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCL! 0.0013 
.......................................................................................................... :. ........................... - .............................. _ .... _ ......... - ............. •· ........ ·T ........ · ............. ·• ............ · .. ..i ........................ -· .......................................... _ ...................................... _ ............................. - .............................. - ........................................ J ........................................... . 

95% Approximate Gamma UCL,5.1511E-4! ! 
•• _ ••••.••••••••••••• _ ••••• _ •••••••••••• , ....................................... _ .......................... ___ •••• _~ •••••• _m ........ _ •••• _ ........ _ .................. _ ...................................... { ........................................... ~ ........... _. ___ •• _ ••••• _ ••••••• _ ......... _ .... _. __ • ___ ............ _ .............................................................. _ ............ _ .. _ ••••••••• __ • __ ............................... _ ................ ~ •• _ .......... _ .......................... _ 

95% Adjusted Gamma UCli 5.1899E-4 I i .. -......................... -................................................................. -..... -.. -.............. -....... -.... --....................................................................... l· ...................... · ...... · .... · .... j .............. · .. ·· .................. · ............ -............. -.......... -................................................................. ·_ .. · .... -· ...................... · .... · ...... -.................. ·l .......... · ........ · ...................... . 
I I I ...... · ........ · .......... ·-.. · ............ · ............................ · ........ · ...... ·Poten .. ii·aFDcL"toTjs·e .......................................... · ...... t .................................. ·-·T· ................ -.................................. ·-u-se .. ·9·5·O/~ .. Chebys·h·ev .. ·(M·ean~ .... sdf·uc'Lt8~2S·7'S·E=4 .. .. 



Result or 1/2 SDL (indeno(1,2,3-cd)pyrene) 

General Statistics 

................................ , ....................... ·_················,·· .. ········,··········'·'··..-Raw··Staiist"ics·············_···········_······_············,··· .. _········· .. ···_··· .. ·········· ........ ··· .. ··r···_· .. ······ .. ············· .... · .. · .. ················· .. · .. ··· .. ········Log=tr~in·sfornl"e·Ci··S·tatisti·C5 .. ··· .. ······ .. ····· .. ······ .................................................... . 

.................. , ....................................................................................... , .. -............................. -... , ............................................................................ _ ....................................... J-........................ -......................... _ ............................. , ............. " ........................................................................................................................................ , ........................ . 
Minimum 0.0065

1 
Minimum of Log Data -5.036 

.~:.:~ .... : ... ~: ... ~:::.:::~~: .. :::.:::.:.::.:.:~:::.::.::::: .. :.: ..... ::.::: ..... :.: .. ::::::.::::~~ ...... ::: .. : ..... : ..... ::~.:::~~~: .. : ...... ::: ... :::.:::.::: .. :::: ... :::.::.::.: .. :·:::~~~~·,·· .. ::::::::: .. ·::~~~~~ .. :::I: .... ·::·~::·:~~: .. :::::.:.:.::: ... ::::::::.:::~: .. :'~ .... ~: .. ::.: .. :::: ... :::::~~.:::~=::.~: .. :: .... : .. : ... ::~ ....... ::.:.: .. ::.: .. :: ...... ~~~:~:~~:!:~~:::~:~~~: :::':'::.::~~?~!"".": 
Median 0.0629 SD of log Data 1.674 

............................................................................................................................... , ............ , ............................ ,.................................................. _._ ................................... ']"' ........................................................................................................................................................................ - ..................................................... _ ... _ ........................... . 
SD 0.407 . 

........................................... -................................ ·· .. ···· ...... _·· .. _ .. ··· ........ ····· .. ·· .... ·· .. ·Coeffi"Cle'ni .. oTVari'atian 2.025 .................... _ ................................................................................................................. _ .................................... ······ .. ·· .. ,····_·_····r-· .. ········· .. _······ .. ·· .. · .. · .. · 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Critical Value! 0.947 Shapiro Wilk Critical Value 0.947 
.................................................... _ •••• _ •••• - •• _ ............................................ __ .......................... _ ................................................ , ...................................... _ •• _ ......... _ ••• _ ....... _ •••••••• <:: ............................................................................................. _ ••••••••••••• _ ............ _ •• - ....... --._ •• _ ........................... _-_ •• - .............. " ......... _ ............................................... -. 

Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

:.:,::~::~~,:::.::::~ .. : .. ::: .. ::::: .. :.:~.:::::.~:=:.::.~.:::::: .. ~~::: .. ~::::~:~~~~ .. :~:~: .. ::::.~~:~:~.-.~~.~-.:-.::~::~~-.:::: ... ~-..-.:~ .. -. ... :-.~~~:-.~-..-.:.:~:-.:::.-.:-.-.:-.:~:·::::·-. .. -.:-.: .. I·l::~.-.:-.-.: .. ::-. .. :.::-.:.::-.~~:~':::.:: ... :: .. ::::::::::~::: .. :::-.:: ... ::::::-.:~-.:: .. ~-.::.~-.: .. ~~.:.-.:.:~~:::.-.::.:.' .. :~.:-. .. ~:.-. .. ~~::.:: .. ~:-.-.-.::.:-.:~ .. ::.:.::.:::~-.:~:::.: ... -. ...... : .. ~:-. .. ~.-.: ... :::: ... :::::: .. : 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.446 

--------~~~~aJ-~~------~~~~~l~~~-~-

-.-. .. -.:-.-.:-.~~ .... :: .. :': .. :':.: ... :.-..~:: .. :.: ... =:~:.~~~:.:.::~~~~~~:':?·~~~~~~:!~~~ .... -.::-.··::·: .. -.:·:::·:: .. ::-.::~ .. l .. ~-.=:~:::-.:~~:··~-.-.::-.··I::::-.·::~·~·-.·~~·::·::·:::::-.-.-.:::::-.::: .. : .. :::~:.::-.:::.::::::: ... ::=.: .. -..:.:.~:~:~.~~.~~:~~~~~~~:~~::~~:-.: .. :.:.:::-.:-.:-.:::::::'.::.::~: .... ::: .. -.:.-..:::::.:::: .. ::: .. :.:-..: ... : ... ~:::: 
k star (bias corrected) 0.437 Data do not follow a Discernable Distribution (0.05) 

_ ..................... _ ......................... _ .................................................................................. -................. ·_ .. _ ... _· .... ·fh"eta .. ·Sta· ·· .. · .. · .. · .. ·0":·46· .... ····r···· .. · .... · ........ · ...... · .... ··· .. · .. ····· .......... _ .. _ ............................................. -........................................................................................................... -............. _ .................. . 
.. _ .... _ ............................ _ .............................................................................................................................................. - _···_···· .. ······· .............. · .... 1 .... · .... · ...... · .. ··· .... _ .. · .. · .. _ .... - ....... , ............................................. _ ......................................................................................... _._ .............. _ ........ _ ...... _ .. -........... . 

nu star 41.91 
.................... _ ........................................... -........................................ - ................. _ ...................................................... - .............. -.. ..···· ...... ·· .... ·· .. · .. ··· .. ·· .. _···1·· .. ··· .... ··_-_· .. ·_· .. · .. ··_ ...... _ ................... _ ......................................................... , ............................................................ - .... - ............ _ .......... -........ _ ............... . 

Approximate Chi Square Value (.05) 28.07 Nonparametric Statistics 
....................................................................... · .. ·· .. _···_· .. · .... · .. ·· .. ···Adj'lists·ci"Level"'of .. S·fg·ilifi·ca'nee' · .. ·· .... · ...... O·:·0"4S .... r·-· ....... ··············· .. · .... ······ ......................................... , ..................................... · .. · .. ···· .... ···· .... · .. ····· .. ··· .. ····95% .. cLr-OCCr .. ··· .. _· .. ci'::is7'" 

:==~~~~~~:=~~~~;~~~~~~~~~~~~ll:===~~~~~~:~~~~=~~~~~~~jiI 
Anderson-Darling 5% Critical Value 0.826 95% Hall's Bootstrap UCLI 0.329 

..................................................................................................... _ .. - ................. _ ........... _ ............. , ......... , ................................................. · .. ·····_········ .. ·· ...... · .. · .... ··1· .. ·· .... ····· .... ··· ...... · .. ·· ............... -.................. -.. -.................. _, .. -.......................... _ .. -.............................. ,...................................................... . ........ _ ......................... .. 
Kolmogorov-Smirnov Test Statistic 0.199 95% Percentile Bootstrap UCL 0.308 

.................................................. __ ........................................... _ .... _ ............ , ........................................................................ _ ........................................................ ..!. ..................... -....................... _ ........ __ .. _-.-....... _ .................... ,...................................................................................................... .. .................... -... _ ........ _ .. . 
Kolmogorov-Smirnov 5% Critical Value 0.1361 95% BCA Bootstrap UCL 0.325 

.. ··, .. ··· .. ······· .. · .... -Oata·· .. nai .. G·a·mm·a· .. bistri"b·utecfai·S·% .. ·Si·g·n·i'ii'ca·n·ce'Ievej"" .... · .. · .... · .. ···· .. · .. · .................................... _ ................................ -._ ..... ·· .. ··· .. ··95%··ch"s"by·sh·ev("M·s·a·i1 .. ; .. ·Sdy-CfcC .. ·_ .. _·· .... ···(5':'457 .. · 

==-::=::=:=--=:==~======::::~==~=:::=:::T:===j==~=.::::::~-~~~~~~~~~~~~~~~~~==:~~~ Assuming Gamma Distribution ! 99% Chebyshev(Mean, Sd) UCL 0.785 
................. , ................................................ _ .......................... --.... -,.-.................................................... _ .. _·· .... ··· .. · .. ··,····· .... ···· .. 1 .. · ... '·· .... ···· .. _ .. -··········_····1 .. · .. _· .. ·_·· .. ··· .. ······,_··· ...... · .. · .. ·· .. ·· .. · ...... ·· .......................................................................... -................................. -... _., ....... - ..... _ ... _ ................................................. . 

95% Approximate Gamma UCL I 0.3 I 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.02 
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95% Approximate Gamma UC 19.73 
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95% Adjusted Gamma UCL 19.77 
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Maximum 1010 I Maximum of Log Datal 6.918 

Median I 275 1 SD of log Data i 0.583 

Coefficient of variatiOnj 0.621 1 ! . 
.............................................................................................................. _ ..................... -................................................................................................................................ -1--.................................................................... - ............................................................................................. -...................................................... ~ .............. - .......................... . 

Skewness 1.558 ! ! 
........................................ _ ... _ ................. _ ..................... _ ..................................... _ ........ _ ...... __ .............. _ ............... __ ....................................... : ......... _ ....... _ ..... _ ........ __ ... J_ ....... _ ................................... __ .. _ ............. _ ..... __ ..................... _ .. _ .. __ .......... _ ............................................ _ .... __ ............................................ J._ ...... _ .. __ ................ -...... . 

Relevant UCL Statistics 
....... -.... -~ .................. -.................. -................. _ ................................. -........................... -.................................................................................................. ··· ........ ········ .. ····1---.. ···· .. __ ······ .. ··· .. ········ .. ·· ......................................... -.............. ~ ........ -.......................................................................................................................................... _ ........ . 

Normal Distribution Test Lognormal Distribution Test 
............................................ -.............................................. _ ....................................... _ ..... - ....................................... ········· .... ·············-···· .. T························· .. ······· .. ·····1··· .. ·· .. ·········· .. ········ ............................................ _ ............................................................................................................ _ .................. - ............... , ................. --........................ . 

Shapiro Wilk Test Statisticl 0.856 Shapiro Wilk Test Statistic I 0.975 



,1[~i,J;,;.i~1~!·,... . I '.' •... shlpir~ ~ilk c!i~~~1 v;ruel·· . 0.947 
. . _._._ .... --'--"- _ .. - ............. _.- ........... -,_. . ... - .... -_ .... " .... ,-, -... . ...... ,- ................... _. . .. - ....... . ..... - .. _- .. - l' ............. _.-.-................ __ ... ....... . .... - - ...... _ ................. _-- --.. -- ..... - .. - ...... - ._ .. _. -"-' - . . -- -, -._ ....... . 

Data not Normal at 5% Significance Level : Data appear Lognormal at 5% Significance Level 
........................ _ .. _ ...... _ .................. _ ... --..... _ ..... - ...................... _ ............................... -.................................................................................. -....................................... r····-·············· .. · .. ····················_ .. ··· .. ····· .... _ ............................................... - ............................ _ ..... - ................................................... _ .................. -.-....• -.................... . 

... _ ........ _ .................. -........................................................................ - .................................... -................................................. -......... -................................................... -.. ..1. .............................. - .... -............................................................ -........................... -.............. _ ............................................................................... _-...... -............................... -
Assuming Normal Distribution I Assuming Lognormal Distribution 

· ·.~~ .. _~-::~·.;~~-~cL~~~a~f;i;~~~~;;;: ::I~-:;~--;:-~~-~~i·:·-~:~i~ri:~~~;i~~~iJ~fr:-· . 
. . . .... .. _ ........................ _" .................. , ................................ 9.~.~ .... ~.~~.~~~~~~. ~~:l.. .. ~~~:~ _ ................ _ ....................................................... ~.~~ .. ~.~=.~.~ .. ~~.=.~ .. ~~~~ :~ .. ~~.~.I.. ...... ~~.~:.~ ......... . 
:::.~: .. ::.: ... :.~~ .. ~.:::::~: .. :::-.: ... :: .. :~:~::: ..... :.: .. :.~~.::: .. : .. ~ .. ~~:~~:.:~:~~~~~~~~~~~.:.!~~~ .... : ....... :.::::·: .. :·:: .... ~ .... :·: .. =·: .. :::: .. ·:~: .. ~ .. ·: .... :·:·~:::1! .. ··:::·:.:: .. :.:.:: ...... :: ...... :.~ ... :.::.::~ ..... ~ ... :.:.:: .. :.:.:.:: ... : .. ::: .. : ... ~.~ ... ~~~ .. :~:~~ .. ~~~~:~~~:~ .. ::::.::.:::.:::: .... ~.::":~:.~':.~ .. ':".::~:"~~:"::"'.:::."~::'::~:."':::":: 

k star (bias corrected)l 2.977 Data appear Gamma Distributed at 5% Significance Level 

:.:~:::.:.:.: .. :::.::~::~ .. ~.:.: .. :: ... : ... :::.:::::.:.~-.:::.~:::.: .. ~:::::~: ... :: ....... ::-.:: .. ::.::.:::.: .. :::::~~~~::: .. :: .... :::.:: .. ~~.:.:::.: ... :: ... ::: .. ~~~~~~: .. ~~~~ ~ .. · .. ~ .. ~:~~:::·~: .. :·:::·:::··I .. :::::·: .. ·:::::::· .. ::·-.::::::::::.:: ...... :.: ......... :.: ... : ... : .. : .... :: .. ::.:::::~:: ..... :::~~::: ..... :.~ ..... :~.:~: ... :.: ... :: .. : .... :.:.:::~~:::::.::.: .. :~~::::~.~:::~ ... ~: .... :: ... :.:.:.::: ... -.:.:~.:: .. :::::~.~~ .. :: ... :.::.: .. 
nu star 285.8 

~~~::~~~~~I=~~~~~~~l·~~:!~]~(~~~~~~-~;~~~~~~~;j~ffili~==-
Anderson-Darling Test Statistic 0.491 95% Bootstrap-t UCL 391.8 

:::.:::: ... ~.:~:::: .... : .. ~~::.::.: .. :::: .. ::::::.::.:::: .. : .... ~~ .. ~~~~~~~~~!.~~~~:~~~~~:~~:::~~~ .. ~~:~~~ .. ~~~~~~~~~! ... ::.~ ..... :: ..... :?::?~~:: .... ::.: .... :::.::: .. ::::~~ ..... ::::~ ... =::~ .. ::: .. ~.::: .. : ... ~: ... : ...... ::: ... ~:.~~::.: .. ::::~ ... :: .. ~~~~ .. ~~~j'.~~~~~~~~~:~:~~~~. : ........ ~~:~.:::?:.: ... :: .. :.::: 
Kolmogorov-Smirnov Test Statistic 0.116 95% Percentile Bootstrap UCL 382.9 

........................ _ .. ·_ .......... ·· ............ _ .. · .......... Kolmog·o·rov=S .. m .. irn·o~1"5% .. ·Cri·tic·arVaILj'e · .. ·-.... · .... ·O~T2!j'"· .................................. _ .................................................................... · .. · ...... ·95O/~ .. B·CA· .. Bo·otsirap .. ij'CL ........ '38·~Lf· .... · .... .. 

.......... · .......... Data .. ·appear .. Gammii .. i5i·s'ii'fbute-Ci .. iii·S'%-Sfg"nificance "Lever ...... · ...... -· ...... -.......... -.. ~ ...... · .. · .......... · ...... ·· .... ·-...... ' ...... ·95 .. %"'C'h'ebyshev(Me'an';'''s''aruc[ .... ·· .. 46"1'":3 ............ .. 

:::=:::~~:=~:=-;~~~~~~~~~~::=~~:::=~~~=~~~=:~=:~~~~~~~~i~~~~;-~~;~~'~1~~ 
95% Approximate Gamma UCL1 382.9 j 

=~~-========:=~======~=:==~==~j~~===.=~=~==~==~~~~~=~~~=~~~:===== Potential UCL to Use Use 95% Approximate Gamma UCL 382.9 
........................ __ ............................. _ ....•.... _.-.¥_¥ .. - .. _ ........................ _ ............................... _ ................ ---..... --_._ ....................... __ ........ _-.,_ .............. , ......................... - ................................ -_._-_._ ................................... - ..... _._._."' ....... _-..................... - .... _-_ .... _-_ .. _.-........................ - .. _ ......... _-_ .............. _ ................ ¥ ................ _ . 

.................................. _ ............................... _ ..................................... _ ............ -............................................................................... · .. · .......... · ...... · .. Gen-e·ra'i'"St8·tlsti'"cs .. · .. _ .. __ .......................... · ...................... _ ........... _ ......................................................................................................................................... -...... .. 

.... _ ......................................................................................................... -... -............................................. -....................................... · .............. ·]· ..... ·· ................................ ·1· .... · ...... · .... · ............ · ................................................................... _ ........................ --........ _ ............................................................ __ ...... -.... '1" ....................................... .. 
Number of Valid Samples 48 Number of Unique Samples I 36 

............................................................................................................... _ .......................................... _ ...... _ ................................. _ ......... _ .. _ .................................................................................................................................................................................................................................................................. _ ........... L ... _ .................................. .. 

.............................................................................. -.......................................................... _ ........................... _ .. -.......... -................ · .... · ...... ·-............ · .................. · .. · ............ ·1 ................ · ............ · ................... _ ............................... _ .......................................................................................................................................... _ ..... _ ............................... .. 
Raw Statistics Log-transformed Statistics ............................................................ _ ............................... _ ......................................................... _ ............................................................... j ............................................... _ .................. _ ..... _ .. _ ........................................................ -............................................. _ ..................................................................... ] .......................................... .. 

Minimum 0.0012 Minimum of Log Data -6.685 

:::::: ... ~:.:.~:~~:~~::~.::::.::.:: ... ::~::~.~~:~::.:.~ .. :: .. :.:: .. : .. :~:~.::: ..... : .. :::.~~=~:.-..:~:::.::~::~~:.~::.:.::~:::~: .... :~:-..~:::.:.~:~~~~~~. ::~ .... ::::::::.?:~?~ .. ~.:::·l:::·:· ..... ::: .. ~ .. :~:::·: .. ·:::::.:~.::.:.::::: .. :.:.:.:::::: .. ::: .. ::~::: .. ~~ ... =: .. : .. ~:::~::::~:.: ... :.:.::.:~.::::.~~.~:~:~:~~:.~~::~~~~:~~ .. : .. : .. :.:=~~~2:~~:::: .. 
Mean 0.0199 Mean of log Data -4.305 

.................................................................................. _ .................................... _ ... _ ................................................................................... -.................................................... 1... ......................................................... _._ ............................................................................................... : ...... -.......................... -............. . ................................... .. 
Median 0.01131 SD of log Dat 0.893 ............. -.-......................................... -............................................................................................................. -................. _............................... .. .............. -.. · ............ -.. ·-.... t ................................... · .......... · ..... ·_ ... · ................................................ _............................................................................................... .. ....... -...................... _ .. .. 

SD 0.0194, 
.................................................................................................................... -................ -................. _ ........................................... -_ ... _ ............ _ ..................................... 1 ................... _ ... _ ....... _ ... _ .... _ .............. - ................. _ ......................................... --....... - ................................................................................. 1 ........................................... . 

Coefficient of Variation 0.9741 
................................................................................... - ......................................................... -.................................. , ...................... _ ....................... -....... _ .................... _ .. _ ......................... -............... _-................................................................ _ ........................................................................................ _ ........ ] .................. _ ..................... .. 

Skewness 1.757 
....................... - .. - ........................... ~ ..... - ..............• _ ..................... - .. __ ..... -_ ................ --.................................... - .... - .............................. - ....... ~ ••• • " .............. "" .......................... _ ....... - .......... "'._._,._ .................................................... -_ .... - ................................... _._._ ................................. _ ................. -._ .................................. - ..... ¥ ........... - ••• ¥ 

Relevant UCL Statistics ............................................................................ _ ........................................................................................ _._ ..................... -.................... · ...... · .............................. --.... · .. ·1 .................................................. __ ..... _ ......................................................................................... -......................................................................................................... -........ -
Normal Distribution Test Lognormal Distribution Test 

::.: ... ::.:::.: .... : .......... =:::: ... ::::: .. ::~: .. :.:~: .. : ... :.:::.:.:.:::::: .. :: ..... ::.~~ .. ::.:::::.:.:.:::.:~~~~.~:~:~~:5~~!.~: .. !~~~.:~~~~~~~~~:1]1 .. ::·: .. · .. ·.:: .. :?::?.·~~::·.11:::.: .. : .. ::::::::~ .. : ... :=:~ .. :=:~ ..... :.:::.::: .. ::::::.::: .. :::~: ..... :.:: ... ::.:::~.::: .... :.:: ... :::.~~~~?~~~:.~:~~!~~~::~:~~~~~~~~[".:.::.:":?':::~:'~~:::" 
Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Valuel 0.947 

........ · .............. · .......................... · .. Data .. ·noi .. Normaf'ai·S% .... S·igni"ii·canc·e'Teve( .... · .................................... · .... ·r .... · .. · ...... -· ...... · .. -· ...... ·6ata· .. ap·pear"'[og'n'o'mi'a'j"'a't-5'%"'s'fg'nlfic'a'nce"-cev~i""""""" ....................... .. 

........................................................................ _ .. - ............................... ---....................................................................................................................... -............. -.................. 1' ......... -........................................................... _ ............ _._ .......................................... _ ..... -.. -.......... - ........................................ -........ -.................. -... 

! .......... · ................................ · .............. _· .......... · .. Assumfng .... N·o·j=nl'a'j"·DIstributlon .................... ·_ .. _ .......... · .................................. ·r· .......................... · .................. -.... ·_ .. ·· .... -As·s'liming .. Lo·g·normai""bi"s·tri'iJuti·on .. · ................................................................. .. 
........................... _ ....................................... __ ..... __ ................................................................................ _ ......... _ .................... _ .......... - ........ T ....... --.................. -............. ~-................ - ........................................ _ ............................................................... _._ ................................................................................................... _ ................ _ ................. _ 

95% Student's-t UCLI 0.02461 95% H-UCL! 0.0268 



........ _ .......................... _ ................................................................... _ ....... _ ................... _ .................................................. ····· .. ····· .. ········G·eneraTSta·t15ilc·s .. ······· ... ·· ...... ··· ................................................................................................................................................................................................. . 

........................................................ _ ..... ···· .. ·····························Raw .. Sta"tis·tlc·s ... ···· ....................................................... ··········································1 .. ···· .. ····· .......................................................... ··········Lo·g=triinsformei:(St8·il·sti·cs .. ········ .. ···· .................... _ .......... _ ....................... . 

................................................................................................................................ · .. · ... ··· ... ··_····· ... · .. ···· ........ ····· .. ·Mlli"im·umr········· .. ·'(i6if' ............................................................................................................................. ·······fJj·inlmu·m··of""Lo·g···D"ata· · .. · ..... ··~i297·· .. ······ 
! 

~~:: ..... :::::~ .. :~:~ .. ~.::.::.::.::.:~::.::.::::~~ ..... ~.:~ .... : .. : .. :.::.~ .. ~.:.:~.~: ... ~-. ...... ::::~.~~~~~~~~~.:·~ .. ·:· .. ~ .. · .. ·~ .... :·::~:~~~~~~:~:l·:::·:::·:·: .. ·:·:~~ ... ~~ ........ :. : ... :.: .. : ... : .. ~::~.: .. :: .. :.:.::: .... ~~ ... ::.:.::~.:~::.~ ...... : .. ~ .. ~::::.:: ...... ~~ .. : .. :::: ... ::: .. :~ ... : ... ~:~~.~~~~~~::~~~.~:~:~ .. ~~~~: .~~':.'::."":~~::'~:?:~"':' 
Mean 0.581 Mean of log Data -1.175 

........................................................................................ _ ........................................................................................................................... 1 ............................................................................................................................................................................................................... _ ............................................................................................ . 

Median 0.38 SD of log Data 1.255 
•••••••• , .... , ................................................................. _ •••••• _ •• ____ ......................... ~ •• __ ................................................................................................. ." •• , ••••••••••••.. _ .......................... _ ....... " .................................... m •• " •• _ •••• _ ............. __ ................................. _ •••••••••••••••••••••••••••••• .,. •• __ •••• ~ ••••••••• , ................•••• " ........................... _ .................................... . 

SD 0.677 

~~: ... ::~ ........ :: .. :.:~ ... :.:::::::.:.:::::~:::.::.::::~:~~:::~:~~~ .. ~~~:::::::: .. : .. ~~:.:~ .. ::,~: ...... ::: .. : .. ~~~~~~!-~·~~:~!.:~~~~~~!~~·~j ................ ·~ .. : .. ~·:~~: .. :I: .. ·· .. :::··:·~:.~:.~.~.:,:.:: .. ~ .. ::.: .. ~~~ ..... :~::~: .. :~ .. :.::::: .. : .. :::::: .... :: .. ::::: .. :.:::::~::.:~::.:.~::~:~::.:~~: .. :: .. ::~:: .... ~ .... :.~.:.:::: ....... : .. ::.::.::::::.:.: ....... : .. :::: : ...... :::: ... :~ .... :~:::.~::: .. ~.: .. 
Skewness] 2.313 I 

.......................................................... _ ............................................. _ .. _ .................. _ ........ _ ................................................................................................................. _ ........ _ ............................... _ ............................................................................................ _ .............. , .......................................................................... J ........................................... . 

Relevant UCL Statistics .................. ··· ...................................................... ·_· ...... Normai"bistrlbutio·n .. Tesi· ........ · ....... _ .......... ··· ........ ··· .... · ...... · .. · .... · .............................................................................................. ""[o'l'"normaf"O .. lstr:ih·uilon .. "Tes"t ........ · ........ · ............ _ .................. · .. · ................. · ...... · 

.. ::.::: .... :.~:: ... : .. ::.:~::: .. :::: ... ::::::: .. :.: .. ::: .. :.::: ... :.:: ... :::::: ... :: ... ::: ... :: .. ::.::: ... :~ .... : .. ~~~~~~~ .. ~~~:~::!.~~~~~·~~~i~:~~~r: ... ""::""~~~~~ .. ::~:.=:.:::.: ... ~ ... : .. :: .. ::.:::::::.:~::.:: .. : ... :.:: .. : ... :.:: ...... ::: ........ :.::.~~.:: .. :::.::~:~~~~~~~~~~~~_~ .. ~~~~~~~~~:11:~ .. : .. : ... : .. :~::~~~~:: ... 
Shapiro Wilk Critical Value1 0.9471 Shapiro Wilk Critical Value 0.947 

...................... _ ............................... _ ..... _ ............... _._ .......... ~~ .. _ ... __ ............................................... _ ............................................ L ............... , ........................................................................... _ ..... _ ..... _ .. _ ......... _ ................................................. _ ................... __ .......... _ ..... _ ......................................................................... . 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

:~~=:~~~=~~~~5:;;~;~~~~~~1~~1=~i~~f~~=~=-=::~==~:;::~~:;~;!i!~~T~=:iiii~ 
95% Modified-t UCLJ 0.75 I 99% Chebyshev (MVUE) UCL 1 2.147 ..................................... -. ............................. _ ......... _._ ....................... _ .......... _ ......................................................................................................................................... 1 ......................................................................................................................................................... _ .. __ ........................................................ _ .... L .................................. . 

_ ........................................................... - ............................ _ .. _ ........ _ .............................. -.................................................................................... _.. ..._ ...... _ ... _ .. .1. .................................................................................................................................................................................... _ ............. - ............................................ -.. 
Gamma Distribution Test I Data Distribution 



corrected) 0.88 I Data Follow Appr. Gamma Distribution at 5% Significance Level 

':~::~~:-'.:-':~:':: .. ::::::.:::::::~~~::::-'~~:.~~~::~~:.-'~-'~~-':~::.:~~:~:'::'~~::::.':-'-'::'.':.:.:'.".:.:=:'"::::.::'::.::'~'.::'-'.:~.:'.~~:~~~.~~~~~ ·-'·:::·:·:::::···?'·:~~~~-'··:·:l~--·:·~"~:·-~-'·~~~~~:::="::~:~-:~:::~:"":.~:::~~:-'~:":~":~"-'::.::.-'::.~~~.:.:":.:-"~~-~:':.::::::.':':':.~:'::'::.':::::~.:~''''::':'~-~.:~~:'.':~.::::~~::.:~~.:~~~~~::::::::.':::::.':.::: ..... 
nu star1 84.46 

· .... · .................... · ........ · .. · ...... · .... · .... · .. -.... · .... _ .. -.... ·-j\-j)'p·rox-imaie .. ·Chj"·Sq'lJ~ii're .. \iaiueT6'Sj' r· .... · .. ·6~L28 .... · .. T .... · ...... · .. · .......... · ........ · .. · .. · .. -.. · .. · .... · ...... · .. · ...... · .... ·-.... Non'i'a·rametrlc .. Statlstlcs .... -· .... ·-· ........ · .................... -.......................... -._ .... .. 
! i : .. : .. :.::: .. :.::.::.: .. : .... ~ ... ~ .. : ...... ::.: ... :.: .. : .. :~.--....... : ........... ::.:: .. :: .. :: .... ::~~~~~~~~~.~:~~~~~~~~ ... ~:~~~-~~~~·~~~:I~ .... ~.· ...... ?·:?~·~~:::r .. :::.~::·~·: .. ::·:~:::: .. :·:.~::.::::::.::: ..... ::: .. :~: .. :.: .. :::: .. :::.:: .. :::.:~.:: .... :: ...... :: .. ::::.:: .. :.: .. : .. :~:~:~:: ... ::: .... : .. :.:::: .... ~~~: .. ?.~!. ... ~.~~~:11!· .. · .. ·:·:: .. : .. ·~~?~:1. .. :·· 

Adjusted Chi Square Value 63.73 - 95% Jackknife UCL 0.745 

.. ::::: ........ ::::::: .. : .. :: .. :.:.::::: ... :: .. :::: .. :~ ... :~: ...... ::::.::.: .... ::::: .. ::::.:.:: .. :::.:::~ .... : ..... :.: .. :: .. ~ .. :: .. : .. ::::: .. ~~::::::~:::.:::.: ... :-.:~:~.:::: .. :.: .. :.:.:::.: ... ·:·~ .. :·~l::·:·:.:·:::~~.·:: .. : .. ::::: .. :·:· ... :: ... :~ ...... :: ... : ..... :::::.:: .. :: ... :.: ... : ....... : ..... ~: ..... ::~ ....... ·:·~:: .... ~~· ... -.·~·::::~:~·~~·~t~~~·~:~~ .. ~~:~~~~~~~~::~~~~I ... :.: ..... :.:~~?~~:·.:: 
Anderson-Darling Test Statistic 0.995 95% Bootstrap-t UCLI 0.793 

---------------KOI;O~;~~~~~~~~~~~~~~I----~~~~- -----------------------------:~~-~i~;~:~;,:~-~-~,----~;;;-
· .. · .... ·Data .. ·foiTow .. ·Ap·p·i=: .. Gam·ma· .. 6istri"b'utlon .. at .. S·% .. S·ig·rl'iflca·n·ce .. ievef .... ·· .......... · .. · .... · .. · .. · .. · .. · .. · ...... · ........ · .................. · .... · ...... 9S·o;;··Cheby'shev"('M'ean';"'S'd)""U'cL' .. ·_ .......... {OOS .. .. 

-~~~=:::~:=::::==;~;;;~;;;;s;~~~~::~=:~T=::~=~:: ==~=~:=~=::=:~==~~:~~:~~:~~:::g~ --~~:-: 
:: .. : ...... :: ... : .... :.::::~~:.:.::~:.-.~:.:: ... ::.~: .... :::.::.:::.:-..: .. ~: .. : ........ :.::::.~~~~~~~:~.~~~~:~~~::~~~~~~:~:~~~l·::::: .. ·::::-.~:?·:·?:~~:::· ::.:::::.~ .. :~-... :.~::: .... ::~ .. ::: ..... ::.:: ... -.: .. :::-.:.::::::-.::-. .... :::-..-. .. :::-..: .. :::~ .. : .... :::.~~: .. :~-.. ::: .. ~~ .. ~~:: .. :: .. ~::.::~ ..... :.:::~~:.:::::~~:.:~~.~.-..:::::.:: .. : .. :: .. :: ::: .. ::.: .... :.: ..... : .. : ... ~~:.: ... : .. ::: 

95% Adjusted Gamma UCL 0.769 
............................................ ~ .. ~ ... ~ ......... ~ .............. -.................. -......... -..... -....... -......... _ ............................................................................................ _ .............................. - .. ---.. -.. -_ ....... ---.... -...... _-........................ , .... , ........ -.......................................................................... _ ................................... _ ......... -........ _ ................................................... . 

.......................................... -................................. _-....... -.-................ _ .............................................. -........................................ · .. · ................ · .. ·-.... -Ge .. '·erai"Staiisiics· ................................................. _ ...................... -........................................ ---..... _ .. -...... _ .................. -.-_._-................................... -.. _ ........ _ ... 

. :.~::.~::~:: .. :~~: .. ~ .. :.~~~~~~:: ...... ~~~~: .... ~==:~ .. :~~~:·: .. :·~~: .. ~~~:~~~~~ .. ~~!~~~~:~~~·~~~~I· .. · .. ·:·~:?~:-.:·~:::::::·::I::~:~~:~:·::~:·~.:·~::::~:::·.: .. ~~::::·:·:·::.:.::.:.:~~~::~::~-... :::::.:::~.::~~:.::~~~::~:~~~~~~~ .. ~~!.§~~_~:~~~~~~I:·: .. ~::::~~·:.:::~:~:~~::· 

Relevant UCL Statistics 
.... · ...... · .......... · ...... _ .......... · .. · ...... · .... · ........ ·· ...... ·-· .. · .... ·Norm-aTi5Is'irfbuti·o .. n .. ·Tesi ...... · .......... ·_ .... · ...... · .. ·_ .... · .... · .. · .. · ....... -................................ _ ................. -_ ... _ ....................... ·_ .... · ...... Lognorm·aI5fstriil·u-ifon .. ·Te·st .... _ .......... · ...... · ............... -................................. .. 

:.::::::::::.:.:::.::: ...... :::.: ... :::.::~ .. ::.::~~.:~:.~~~:~:~~ ... :.:: .. :.::.~~: .... ::::: ... :::.~::~-.~:~~~.~.~~:.~~:~~:~~~~::~:~~t.i~~~~[: .. :: .. :.~·:?::~:?._~:~· ::~ .... :~~::: .. ~:.~:.:: .. ::: .. :~ .. ~.::.::.::::.::.:.:.::: ... :.:::.:.:::: ... :::.::::::::.::.:::::.::::::.::::: .. :: .. ~:~~~:~:~~ .. ~~~~.~~~~~~~~~~~~:i~ll::.::::-. .... ~::~:~?~::·:: 
Shapiro Wilk Critical valueI 0.947 Shapiro Wilk Critical Value 0.947 

.............................. · .......... · .... i5'atia·pper:i'i= .. No·rm·a'j"·at .. S·% .. ·fii'g'n'i'flcance"Leve'j .......................... ----.. -- ...... · .... -.. · ........ · ........ · .. · .. Data· .. a·ppe~ii=Tog·no·rmarai .. 5% .. ·signifi'canceT~evel" .. · ...... · .... · .. · .. · ........ · .... .. 

...... --._ ......... -.... -.... _ .......................................... -.............................. -...... -.... -.. -........................................ -....................... · .. · ............ _ ............ · .... · .. · .. · .. ·-............ · ........ 1 ........ · ...... · ..................... --.. --.... _ ...... _ .. ---... _ .. __ ... ---.. -..... -.. -_ ................................... --.... -......................................................................................................... .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

::::=====~:~;%~~~;~;iJ!~~;~~~~[~2~-~~=:F~:====~~=-~==~=~;;~;;-;;~;:~~~:F~;~= 

-;=~~~~:~~~~-;~~~~~~;:~~!~~~;;~~-~I~~~~~~~~~~~~!~~~!~~~~l=~~~: 
==~-:=~::=-~::=:::==::=~=:=:::~~~~:~~~~~~~~~:=:~::~::~=:::::::~~;,~~~~~~~~~~~~~~~~~~~~~~::=:== 
.............................................................. -... -.. --...... -............................ -... -.-........................................... -...... _ ........... _ ........................................ -.. · .......... · .. -.. · ...... -.... f .. ·-.. · .. --.................. _ .................. ·-.. -.-............ -..................................... -........................... -.................... -........... -.-.. --.............. -........ -........................... -............. -..... -.. . 

nu staq 2502 I 
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::~.:~~ .. :~~::~:.:::~~:~ .. ::::.::: .. ~:::.::::::.:: .. :~~::.:.: .. :.:::::~ .. :~.:::.:.::=:~:~~:~~~!.~~!.~~~~~!.!.~~~~T~~~~~~r .. ~:::·::~~~~~~?:~ :::::~:::::::~:::::::::::~~:::::::.~~.:: .. ::.::::.:.::=:~:::::.::.::::.::::::~:.:::.~:~~~~~:~~~~~~~~~~~~::~~:I~~~I::: ... ::.::~:~~~~:: 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.795 
....................................................... ··_····_········_·_··········_············ .. ··_g·S·%-AdIusted:cC;=-·iTc-Cr··-······o·:·g43 .. ··· ............................................. _ ............ _ ... ····· .. ············· .. ······· .. ·9;f5O/~··C·het;yshe\;--(·MVLiEj"""UC"L ····_··· .. ····O:·s1"f"" 

............. _ .................................................................................................. _ ... _ .... _ .... =~.~ ... ~~~.~.~=~.~ ... ~.~=.r: ............. ~.:.~.~.~ ........................................................................................................ =.=.~~ .. ~.~:..~~ .. ~.~.=~ ... ~.~~.~:? .. ~_~: ................. ~ .. :.~.~.? .... . 

................................................... _ ... ···········_··········Gam·ma .. -o-istrih·uti·o·n···Test .. · .. -........................................................................................... _ .................................... ············· .. ··· .... ····_······Data···i5Ts"iribuiio·il····· .......................................... _ .......................... _ .................. . 

..................................................................... _ ..... _ ........................ -._ .... _._ ....... j{··sta·r··{bias .. corre·ctedYr···············fT9S··· ····_···_···_·········_·O-a·ia··do·notfoTiow·a···6isce-ina·iJle· .. bi·s·trTb·u"tfo·il·· .. to·:O·Sr··················· ............ . 

95% Standard Bootstrap,UCL 0.87 
........................................................ ···································· .. ·········Anderson·:"o-a·iiing··Tesi·Sla·iislic ··· .. ····· .. ····9:6······· .. ····· .................................................................................... , ........................... ·······_······· .. ····s5%···s·ooistrap:iTicC················1"":·o~j"1"···· 

............................................................ ··············-····Anderson:·6a·ri"i"ng 5%'''c5ii'ti"cal"vaiue ············· .. ···6j·73···· ........................................................................................................... _ ..... 's"s"%"'j::fa"ii"'sBootstrap'"UCL ···········0~82S····· 

........................................................ ·············_·_···_ .... Koimo·g·orov:s·mlrnov··Test .. s·taiis·ilcl··· .. ········· .. ·o·j44···· ....................................................... ····································_·······S5%-Perc·e·ii·iiie·Bootstr-a·p·TiC"L ············03372""· .. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.261 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 2.061 

95% Adjusted Gamma UCL 0.809 

·Resu·i"i .. or··1i~f"s"DC(tlianfumr························· ................................................................. __ ............................................................. _ ......................................................................................................................................................................................................................................................... . 

General Statistics 



~;jt..it]j ;,~-:··;-:;I :,.;,:;~~,:t:~<-... 
Raw Statistics ! Log-transformed Statistics 

--------......................................................................... _ .................................. -.............................. -..... -...... ··············fv1"edia·nT·····-····2S····················r--.. ·········_······· .. ·· .. ···························-............ _ ..... -... _ ..... -.-.. -.................... ···································· .. ·so .. ·ofiog···6ata···-·· .. ·····_··0':465 .... · 

: .. : . .-:.::: . .-.::: .... :.: ... :: .. :.:: .... : .. :.::~::::.:: .. : ... :.-.-.-.:: . .-.: .. : ..... ~:.-.~~::::::.~:::.: .. .-::::.-.-.-.:.:.: .. :.-:: ... :: ... .-:.: .. :.:: .. :.-:::::.:.:: .... : .. ::.:.:.~:·:::·:·~····:·.-·.-:~?·It~~~:=t=~=====::=:==~=_:=::==========~==-~=-===::==-
Coefficient of Variation 0.476 

............ _ ............................................ -..... -.. -................................. _ ..................................................................... S'kewness' ············_ .. T<)"65 

.......................... _ .......................................... _ .......................................... _ ... __ .... _ •• _._ ....................................................................... _._ .... -.. -.. -_ ................................. 1.-................................................................................................................................... _ ...... _ ...... ___ ...... _ ... _ ............................................................ ·! .......... · .... -.... · ....... -.. · .......... ·I 

·R·es·uii .. or .. ·112 .. ·s'[jCCtiii'lJe·nef'·-·_·_ .... · .. · .......... · .......................... _ ................ -.................................... -... __ ..................................... -......................................................... -...... -................................. -....... -............... -.............................................................................................................. -............ -.. . 

............................ -...... -............................. --...... -._ .. _ .......................... ----............ -........ -.......................................... -.............. _·_ .............. · .. Gen .. eraf'Statlstlc'S' .. · .... ·_ ........ ·-.... · ........ · .... ·-............ -...... -............................................. -......... -.. -.............. -.................................................................................. .. 

................................ -............................. -... _ ................................................................................................................................................................................................ ·· .. ·T-.......... · .............. · .. · ........ · ................................... -.......................... _ .................. -...................... -....... -.. -.... -................................................................... -...................... .. 
Raw Statistics I Log-transformed Statistics 

......................... - ... - ......................... -........................... -.................................. - ................................... ~ ...... ·• ...... · ...... · ...... ·· .. ·· .. •· ...... ·-· .. • ...... ·1 ............ ··-.. • ...... ····_ .. _ .. -j .. - ....... - .................................... -...................................................... -..... _ ... _-.... - ............................ - ........ ···· ........ ·· .... · .. ·-........ · .. · .... ·· .. ······f--·-...... · ...... · .... ·· .............. . 
MinimumI2.9700E-4 I Minimum of Log Datal -8.122 

::.: .... .-:: .. :.::::.:::: ... :::.-.:.~ .. = ... : .. :: ... ::.::.~ .... ~-.:::.-.: ...... .-~--~: .. ::~~: .. ::.~ ..... : . .-:.:.:::.-: .... :.:.:.: .. :.·:.::: .. : .. ::·:-. .. :.: .. :.-::.~~:~~i:~:~·~r:::::: .... :··~·::~:~~~l ...... ~·:·~: .. ·:··:: .. :·::::·· .. :·: .. : .. :·:::·::::·:-.:: .. :::.:: .. ::.~~ .. : . .-.. :::.::::-~::.:~:.::.---. .. ::.~.: ... :~-. .. :: .. ~:~~~·~:~:~ .. ~~~·~~:~·:·~~·'li:=·~ .. ~~::~~2::: .. ::.·. 
Mean! 6.5492E-4 Mean of log Data -7.638 .-.. --.-................. -........... -.......... --.-...... -.... -..................... -.... -.. -.. -........................ -.-.................... --........ -.............. ----..... -............ -.... ·--.. r .... · .... _ .... ·· .... ·--...... -...... · ............ ·-.......... ·-.... -.. -.................... -............. -.---...... -.-................................. -............. -... _ ..... -................................ -......... _._ .............. + ......................................... . 

Median,3.6725E-4 ! SD of log Data i 0.612 



Relevant UCL Statistics 
.................... · .... · .......... · .......... · .. · .... · ...... · .. · .. · .... -·_ .... f\j"ormaj""DIs·tiibuti'o·n .. ·Tesi· .... ···· .. · .......... · .... · .. · .......... · .. · .... · ........ -· .... · ...... · .. · .. -r .......... · .. · ...... · ............ · .......... · .. · .. · .... · ...... ·· .. · ...... Logn·ormaj"Olstri"bu"tlon· .. Test· .............. · .. · .. · .. · .... · .... · ........................................ . 

l
J:·::::·:· .. ·:·::~::·~·?~·:·: 

Shapiro Wilk Critical Value! 0.947 I Shapiro Wilk Critical Value 0.947 
.... · ...... ·-...... · .. -.... · .. ·· .. · .............. ·Oata·n·ot" .. N·ormarat .. S% .... SIgrliti'can·c·e"'CeveT· ............ · .... · .. · .. · ............ · ........ · .... · .. · .... · .. ·· .. · .. · .. · .................. · .. · .. o,ata .... not"Log·no·rma'j"·ai .. s·% .. ·si'gnific~ince·'Levef· ...... ·· .......... · .................... .. 

................ ., ... -...... ----......................... ············Ass·lj·m·ing··N·orm·a"lbi'stri'bu'ilon· .. ······· ...... -................................. --.................... -.. -.... -...... -...................................... ·· .. ·· .. Ass'lJ"m·in·g··"[oii·norm·i3fb·ist'r·ibij-iion·--···· ............................. -.................... . 

95% UCLs (Adjusted for Skewness) 'I 95% Chebyshev (MVUE) UCL 8.1723E-4 
.............................. -................................................ " .......... -....... · .... ·_-.. · .. · .. · .. ·· .. g·S·% .. ·Adju"sted=CCfTicC 9j~737·E:4 .... · .................. · .... · .. ···· .... · .......... · ................ · .... · .. · .... · .......... ·-·"97~5·% .. ·Chebyshev .. ('MVU"E)"DcC -9·~206·1 .. E:4· .. · 

Approximate Chi Square Value (.05) 132.9 Nonparametric Statistics . 

~~.::::~:~.:::~.:.:::.~=~::.~:~:~:~:~:~~::.:~:.:~~~:::~~~:~~~::~::::~~!.~~~~:~~~~~~~:~~:.~~.~~~~~~~~~~~: :: .. : .. ::~ ... ~?.:.~:~~.::: :: .. ::.:~~::.~~:::.~:.~.~~ .. :=.::~~:~::~~~:~:~.:: .. ~::::: ... ::.:: .. ::.~:: .. ::~.:~ .. ~~:~~::.~:.::~~ .. :~::::~ .. :::~~.~~~~~!~:~~~I~~~??~~:~~~::.: 
Adjusted Chi Square Value 132.1 95% Jackknife UCLI8.8247E-4 

_ ................................... _ .................................................................. _ ......... -................ ".-......................... " ............................................... " ................... -........... _ ..................................................................... "· .. · .. 95O/~··Standa·rd· .. Bootstri3p-OCL .. 8·:·~io6s·E=~r 
........ -........ " ...................................... -....... -........................................... __ ............. _ ............................. -..................... _.1 ........................................ 

1
-............................................................................................................................................. _ ........ _ ................................................................................. _ .. . 

Anderson-Darling Test Statistic 7.505 95% Bootstrap-t UCL 0.0011 
.. · .. ·_· .................. · ........ · .............. · ...... ·_ .. · .... · ...... ·· .. · .. A .. nderson~Dariing··5-o/~ .. ·6ri"ii·cal\ia"jue· .................. 0:·764· ....................................... -......... _ .... -... -............ -....................... · .... · .... _ .. ·SSO/;-H·a .. ii"'·s"s .. ootstra·pTk5"L .. · .... · .... _ .. 0:-£)0·1"6 

Kolmogorov-Smirnov 5% Critical Value! 0.13 95% BCA Bootstrap UCL 0.0010 
.................... · ...... ·Oaia· .. not .. ·GEi'rrima .. ·Oistri'butec:fat .. S·% Slgniffca'riceT~eveT--"-"""""" ........................ · .... · ........ -· .. ·· .... _--· .... ·· .. ······· .. -.... ··· .. ··95O/~ .. C-h·ebysTiev(M·ea·n: .. Sd)Tj"c"L .......... ····O~O'()1·2 

~=~=~~~:"===~~~;i~~~~~~~====~~~=::J~==~~=~=~=~~~~;~~;I~~~~~:=-;;= 
95% Approximate Gamma UCLj7.9468E-41 .............. ~.u ............ ~ .............................. _ .. _ .... _ .................................. __ ._" ......... _ ............. _ .......................................... _ ............................... _ .... _ ......... _ ..... ] .............................................. _ ... _ ............ __ ................. _ .................................... _ ....................... _ ...... _" ............... ~ ...................................... _ ... _ .. _ ........................ . 

95% Adjusted Gamma UCL 7.9947E-4 

:==~~~~=~=:==;~~~;i~~~:~==~_~-=~==-]~=:=====:==~~~~~~;i~~~~]iei;~i~;~I=;;~~ 

.................................................................................. -.. -.... _ .................. ---............................................. -......... _ .............. · .. · .. · .. · .. ·· ...... " ...... Gen·eraT"siailstlcs .. · .... · .... ·· ...... ·· .. · .... ·-...................................... ~-.................................................. -.................. _ ........................................................................... .. 

............................................ ~ ... -.................. -...... "' .. -.................... -.................. _ ...... _ ............... -.--...... -..... -................. · ...... · ................ -.. · .. · .. · ...... · ................ · .... ·r·-· .......... · .. · .... · ......................... -................... -.. -.... ----..... -............... -................... -........................ -.... -.................................................................. _ ..... -._ ...... . 
Raw Statistics ! Log-transformed Statistics 

........................................................ , ...... _ .......................................... -.... _ ..... -.................. -....................................... _ .............. ·-.. · .. ·-J_· .. ·_ .. _····· .. · .. · .... ·-1 .. · ...... · ...................... · .... · ............................................................... _ .... -............................................. ···,,· ...... · .............. • .. · ...... · .. · .......... -.... T· ...... ·_ .... · ....................... . 
Minimum! 9.02 I Minimum of Log Data i 2.199 

......... -....................................................................................................................... --...................................................................................... +_ ....... " ......... -................. '1' ......... _ ........................................ -.......... -.... - ....................... _ ................................................... _ .......... _-................................ - ........... , ................... u· .................... .. 

Maximum! 32 ! Maximum of Log Data 3.466 
··········_···_ •• ,·. __ ·._, ...................... M •••••• •••••••••• ~- •••••••• - .............................. _ ••• , ...................................... _ •••• ~ •• _ ••• _ ••••••••••••••• ............................. -l ................ _. __ ............... J ......................................................................................................................... -_ .................... _.,. ............. , ...... , ........................................ "............... . ......... _ ...... _ ............... .. 

Meanl 21.65 I Mean of log Data 3.05 .................................................. _ ..... _ ....................................................................................... __ .......... _ .. _ ....................................... _ .. _----_ .. _ ...... __ ...... _ ..... + ........................................................................................................... __ ...... _ ... _ .... __ ._ ...................................................... _ .............. _._ .. _ .. _ ........................... _ ........ . 
Median 21.75 I SD of log Datal 0.233 

......................................... -........... _ ................................... -..... - ...... _ .................................................................................... -....................................... , ...................... 1.. ..................................... _ .... -.. -............................................................. -................ · ........ · ........................ · .... -........ -· .. ·-·· .. ·· .... ·· ............ ·1 .................. _ ................. .. 
SD 4.554 I 1 

...................................................................... _ .... _ ............................................................... _ ....... _ ....... -............................................... -............................................. i-........................... -............................ -........................ -.... _ ....................... -.............. --_ .... -·· .. · .... · .... • .... · .. · .. · ........ · .... -...... · ...................... i .. · ...... · ............................... -. 
Coefficient of Variation! 0.21 I I ...................................................... _ ......... -........................................... -...... -............................................................... _-.... _ .................... 1 .................. -...................... 1 .................................................................................................. _ ....... _ ................. _ .. _ .......................................................... _ ......................... , ................ _ ....................... .. 

Skewness -0.279 ! I 
......... -__ .... ., ................................. _ ......... ____ .. __ .................. _ ........ __ .... __ .................................................. __ ........................... __ ... __ .. _ .. _ ........ _. __ ..... _ .... _ ..... .1 .......................... _ ............. ~ .. _ ....... __ .... _ ................. _ ........................... _ ............... _ ................................. _ ........ _ ............................... _ .... _ .... _t __ . ___ ........ _ ....... __ ....... .. 

Relevant UCL Statistics 
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Normal Distribution Test I Lognormal Distribution Test 

.......................... _.-._ .......... _ .... --................ _ .............. __ ._ ............... --_ ............................... - .................. -..... -..................... --..... --.--... -......... ~ ........ - ....... " ............ -......... ! ........ -.......... _ ................................................... _ ........ _ ... -.......................... -.. _ ....................... _ ....................................... __ ..... _ ............... -.. _., ............. _ ................ _ ........ --
Shapiro Wilk Test Statistic I 0.985! Shapiro Wilk Test Statistic I 0.933 

.-..................... -...... -......................... -.............. ---................. · .... ·-· .. --·~fha·piro .. wiik .. ·cri't'ica(vaiu·eT· ...... -.. -.. ·O~947"T ...... ··-· .. ·-· .. · ............ · ................ · .. · .... · .............. ·-· ........ ·-.... · ...................... · .. ·S·h·a·p-iro-Wiik·Criiic·aj"·VaiueT· .... · .... .... 0~·94i'· 

:-~~::~~~~~~=~~~~~~~~~~~~~~i~~~~~~~~~~~--.::=-_=:=l~:=~=:::~~~:~~~~~~~:"'=~~~~~~~~~~~~=-~=:-_-_:= 
............................................................ -....... , ....................................... -............................................................ -..... -.... -......................... · .... · .... · .... · ...... · ................................ l ............ · .. · ........ ·-... -... -......................... --............ -................. -....... --.................... -................... -............... --.......... -.... -.-.......................... -.................. -.... -......... -.. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

:~~~~~~=~~~;~~~~~~~fig!~i~~;~~~~~=f~~~~~~~:=~~:~~~~~~i~~~r!~ 
................................................................... _ .. _ .... _ ........................... __ .... _ .......... _ ........................................................... _ ............. _ ............... 1......................................... .. ......................... _ ...... _. __ .. __ ....... _ .. _ ............ _ ........................ _ ....................................... _ .............. _ ............................. J ............... .. 

· .... · .. ·· ........ ·· .... ·-.. · .. · .. · ...... · ............ · .......... _ .... · .......... Gam·ma .... 6istrih'utio'il"·Tesi ...... · .. · .. _-.. -· .. ·· .. · .. ··· .. · ...................... · .............. .. ............ ·-· ...... · .. -· .. ·-.. · ...... _-.... · .. · .. · .. · .......... · ...... ·_ .. ·Da·ta .. ·D'is·tr·iililt'i'on--····--·· .. - ............ ·· .. · ................ · .. -·-.. · ...... -........... -... -
................................................................. -.-............................... · .. · ............ · .. · ...... · .. · .... 'j{ .. sta·r-·O;Tas .. ·correctedjT· .. · .... · .. 1 .. 9·~2-.. ..·· .. · .. ··· ...... · ........ · .... · .... ·Oa·i8 .. a·ppear-No·ri1l'af .. at .. ·S% .. ·Siiin·j·flc·ancs .. Cevel·--........ · .. -· ...... · .. · .... · .. ·-.. · .. · 
.............. -.............................. _ ..... -...................................... · ...... ···· .............. · .. · .. · ............ ·· .... ·· ................ -.. · ...... Th·eta-S'tar .. · ...... · ...... ·1 .. :·1· .. .. 
................................ -................................. -.. -................................................................................... -................................. j1"Lj"Sta'r ··_·1 .. 847·· .. · .. ····· .. ···· ......................................................................................................................... -.......................... -...................... -.... -.. --...... -.......................................................... -...... . 
· ................ -.... · .... · .. ·-.. -.... · .. ·--·-................ -.... · .... ·Ap·p·roxi·m·ate .. ·C'hf"Squ-cii're"\;al"Lle .. {OsY' .. · .. T74S .... · .... -_· .... · ...... ·-............ · .. _ .... · ...... · .. · .. · .... ·· .. · .. · .... _·· ...... ·-.... j,J'o·nparametric·statistics· ...... · .. ·· .......... · ............ · ...... ·· .... · .... · .. · .... · ........ · ........ _ .. . 
..... -..... -......... ---... --... -......................... -...... ---.................. Adj'ustecTLevei"of"'sig·iij·flcance .... · .. · .... ··cLo4 .... -.................................... -............................ -............................ --....... · ...... · .. · .... -.. ··-.... · .... _ .. · .. -.......... ···9s·%"'c'CfTJ'C'C· .......... 22":·73 .... ·· .. · 
...... -.-.. _-......................... -.............. -............. -....... -.......... · .. · .... · .... ·· .. ·Adj'Llsteci'C-hi"'S·quare'Vaiue .. · .. -1·745· .. ·· -.............................. -.......................................... _ .................. -.. · .... ·· .... · ...... ·-· .... · .. · ...... iis·%· .. Jac·j(·kni'feTicL .... · .... ·-22:75 ...... · .. · 

....... : .. : .. :.::~:-.::: .. ::-.:-. .... ::~:~::::.:: ..... ::::::.::~:.::.~:~~:.:::-.~::::.: .. ~ ... :: .. -. ... : .. :::: .. : .. ::.: ............. : .... ~~ .. :::::~~: .. ~-~ .. :~~ .. :: .. ~: ... -. .... :~~.~~-.:: .. :: .. :.:~::: ... ~· .. ::-.-.· ... : .. :~: ... :::1;::.:::·: .. :.:::::~~.::· ..... : ..... ~~:~: ...... :~~:: .. :~::~~:::: ..... ~.:~~ .. :::::: .. :.:~ .. :.:.~~.~~ .. :~~~~ .. ~~~~:~~:~:~~~~~~ .. ~:::9..~:~ ... :.: .. :: ... ~~::?~~.:.:::.: 
Anderson-Darling Test Statistic 0.627 95% Bootstrap-t UCL 22.7 

.................... --··-.. ··· .. · ...... · .. · ........ · ............ --· .. ·-...... ·A'iid'e·rson·:Dari'lng··S%·"ciiifcaTva·iile .. · .... · .. _ .... '0':74·8·· ........................................................ _ .............. _ ............. -... · .. -...... -...... -.. ·g·S·%· .. HaiFs .. Bootstra·p· .. U·CL -.. · ........ 2·2·:-=; ...... · .... · .. 

.. · .. · .. ·· .. · .... · .... · .... · .. ·_ ........ · .... ·_ ........ -.......... ·-· .......... ··koTiTio~j'o·rov:S·mirnov .. Tsst .. Stati'siic ·-............. ·0·:·1·02· .. 1"' .... · .... ·· ........ · .... · ............ · .... · .. · .. -.... ·· .... -· .. · .. ·· .. ·-··· .. · .......... -9S .. %-Ps .. rc·entlle-Soo'istra·pTicC .... · .... · .. 2·2':-7·3" .... .. 

~~~~~;~~~~~~;~~;~~~i~~;~~~~~~~~~;~i2~~f===~~=~~~~-~-~=~;;~~~r~~~~~ =-!.~~~--

==-=~=~~=~~;~=~;~~~~~~=~:===~=[===_===~=~~;;;~~~~~~i~-;~=?J~E 
95% Approximate Gamma UCL! 22.87 .............. -.... -...... --..... -............................................ -...... -.... · ...... -· ...... 95O/~'I\dTusted .. ·G-amma·-Oci .......... ·-2·2·:91"' ...... · ......... -............... -........................................................... -.............. -..... ---......... -........... -... ----............................. -............ -.. -... -.. -...... -................ .. 
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General Statistics 

Raw Statistics 

........................................................... -............... --...................... -....... -... -........................ -..................... -........... -............... ----.... -.. -· .... Relevant"iJ'C'C .. Stati·stlcs·-·-· .. ··· .................. · .. -· .................. -........................................................... -....... -.. --.-.-.-.. -.-....................... -.................................... . 

Normal Distribution Test I Lognormal Distribution Test 
.......... -..... -... -........................................ -.. -.... -..... -................ -.. --.--...... --.... -.... -................................ -..... -... --................ · .. -·· .... ·-· .... ·-·-.. ·-· ...................... · .... -1 ........ · ...... · .. · .. ·-...... · .... -...... -................. --........ -.--.. -...... - ............................... -.......... -............ --.. -........... -............... -.................. -...... '1".-.................... -............... .. 

Lilliefors Test Statisticl 0.28 I Lilliefors Test Statisticj 0.133 -..... -..... --....... -.................................. -.-........ -... -...................... -....... -... -......... -................... -.................... -....... -........ -·-.. ·-.. ·-...... · .... + .. ·· .... -.... · .. · .. · ........ · .......... 4 .... -.......... · .. · ................................................ -..... -................................ -..................... -............... - .................. -.... -.......... -.-..... -...................... ~ .. -.... -............. -................. . 
Lilliefors Critical Value! 0.122 j Lilliefors Critical Value I 0.122 

...... · .... · .... · ...... ·-.. · .. · .. --........ · ...... Data .. rl'oi .. N·ormaf-ai·S% .. ·sign'ifica·n·ce·Tev-ef .... ·-L..· .... · .. -.. · ...................... -y· .. · .......... · .......... -...... · ........ Da'ta .... notIoii'no·rmaf .. a't .. S·%-·s'i'g·n'ifiCa·nce·"CevejJ .... · .... · ............ · .................. .. 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
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95% Modified-t UCL! 177.6 99% Chebyshev (MVUE) UCL, 288 
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k star (bias corrected)! 1.4 Data do not follow a Discernable Distribution (0.05) 
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Adjusted Level of Significance 0.04551 95% CL T UCL 175.5 
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Adjusted Chi Square Value! 120.6 l 95% Jackknife UCL 176.1 

Anderson-Darling 5% Critical value'] 0.768 95% Hall's Bootstrap UCL 198.1 

Kolmogorov-Smirnov 5% Critical valuel 0.124 95% BCA Bootstrap UCL 187.3 
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APPENDIX A-9 

POND SEDIMENT 





'R·es·u·iTor"·1i2··s'DC·(~D(6~tr"ichi·orophe·n01f···-"···· ...................................................... _ ... _ ........ _ ...... _._ .. _ ...... _ ....................................................................................................................................................................................................................................................... . 

General Statistics 

]I::·::.:·:.=~~:~~~~:::·.:·.: Maximumj 0.04291 Maximum of Log Data . -3.149 
_ ......................................................................................................... _ ........................................................................... _ .... _ .... _ .. · .. ··_· .... ·_·11... ...................... _· .. ·_ ........ ·+ .... · .......... · ............ · .. · ........................ -...................... _ ....... _ ............ _ .............. _ ........................ _ ....... _ .. __ .... _ .... _ .. __ ... -....................................................................... .. 

Mean 0.01751 Mean of log D .145 

...................................................................................................... _ ............................................................................................ _ .................. 1" .... · .... · .................... · .. · ...... ·1 .......................................... ·· .............. -................................................................................................................................. · ...... _ .. ·_·_ ...... ··1 .. ·_ ...... ·· .. · .... ·· ...... -.......... . 
SDI 0.0104 , 

_ ........... _ ................................................................................................................................. -.................................. _ ......................................... 1.. ......................................... 
1 
.................................................................................................................................................................................. _ ..................................... -....................................... . 

Coefficient of Variation I 0.595 . 
........................................................................................................................................... _ ......................................................... _._ .. -.... ·-·l .. ·-· ................ · .. ·-.. · .. · ...... ~· .................. ·-........................ -_ .............................................................................................. _ .......... _ ........ _ ........ __ ................... _ ................. _j ..... _ .... _ .. _ ....................... . 

Skewness 2.728 ',' I 
............................................................... _ ............ _ ........................ _ .... _ ................................................................ _ ... _ ......... _ .................. ..1. ..... - ................................................................................................................................. _ .................................... _ ..... _ .. _ .................... _ ....................... _ ............................................................... .. 

Relevant UCL Statistics 
.......................... _ ................ · .......... ·· .. ··_ ........ · ............ Normaf"6i·s'ii'fb'liti·o·n .. ·Test .. ·-·_· ........................................ · ...................... _ .. r· .............. ··· ................................ ·· .................. 'Lognormai"''Dlstrlbu·ilon .. Test ........ · ................................................................... .. 
........................................................ -..... _ .......................................... · ...... · .... s·hapi'ro .. wTik'Tss'i .. Statj·s'iicr· .. · .. · .. · .. 0':·S·34 .... '1: .................................................................... · .. · .... · .............. · .. · ........ · .. · ...... --·S·ha·p·j·ro .. V\ii'ik'·Tssi·siaijs·ilcT ............ ·-·Oj32 ........ .. 

_ ............................................... __ ......................... _ .... _ ...... _ ............... _ ................................................................ _ ........................................ !.. ......................................... , ................................... _._ ........ _ ....................................................................................................................................................... _ ................... 1... ........ _ ........ _ .. __ ............ . 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

.......................... _.................. . ............................. _ .......................... ~-............ ~ ....................................... , ..... -....................................................... _ ....... _ ............ _ ................ ; ... _ ...... _ .......................... _ ........ -.................................................................... -..................................................... --......... -.~ ..................... ~.... ..... . ........................ -............ . 

----------------ASsun;fiig-NormarOlsiiTbution-----------------+---------------Ji.ssiimii;gLOg,iormaTOTslriiiuiion-------------
.................................................................... , ................................................................................................................................ _ ......... _ ............................................. y ......................... __ ..................................................................................................................... _ ................................................ _ .................... , ...................... _ .................. .. 

95% Student's-t UCLI 0.02441 95% H-UCLI 0.0245 

~:~~-~=:==-~~~~~~~~~~~:~~~~~:~~~~~~:==;=:=~~~:J::==:~:=::_::::_-_==::::=-::=~~~_?~~~~~~~v~~~~~I~~t:-~~~~~: 
95% Adjusted-CLT UCL, 0.02731 97.5% Chebyshev (MVUE) UCL! 0.0328 

i ............................................................................................ , ............... _ ........................................... _ ...................................................... -......................... -.. _ ................ j' ............. _ ................................. - ................................................................................................ _._ ........................................................................................................ . 

Gamma Distribution Test I Data Distribution 
...................................................................... -................................ _ .......... · .............. ·j(·sta·j= .. ('t;·jas··corrscted)T .. · .. ·· .... i·4j ........ T .............. · .... · ............ 'Oiii8·do .. ·not .. follow .. a .. ·oiscsrn·abi·e .. b'i·strl'bu'ti'o·n-·{O:Cj'Sj" ................ ·_· ........ · 

~~~~~-:-::-:=-~-~:::===:::=~-=~~~-:=:=~=:=~~~~~~~ilE=J-~~I:::::=::::::==-:==:=::~-:-~:~-=:==~~:~=~==~:=:::=~:==:~~==~~: 
Approximate Chi Square Value (.05) 38.85 \ Nonparametric Statistics 

· .......................................................................... ·· ........ · .... · ........ Ad}usteeTL'sv·s'i"'ofs·j·g·n·iij·ca·n·ce .. r ................ O:·o1·gS1 ................................. _._ ........ _ ................. -.................................................................. · .... · ........ · ...... ·9S% .. ·CLT"'lJ'cLl .. · .. · ........ ·0':'623'5 
............................................................................................................. · .... ·Adj'uste·c(c·iiT·s·q-ua·rs .. V'al·i:i'el .. · ........ '3'S·:47" ....... ] ....... _ ................ _ ................................................................. ·_ .. · .......... _ ...... _· .. · .. · ...... 9s·% .. 'J'ac·j(ki1iis .. U'cIi" .......... ·_ .. ·0,:o244 
--------------------------------t-----1---------------~~~n~~~~~D~Cl~--li~~ 
................................................................................ _ ................ Anderson·~6arlTng .. Tes'i .. s·taijsiict ........ · ........ f·s·66 .. T ................. -......................................... _ .............................................. -· ............ ·-.... 9·S% .. ·B·o·oisira·p·~'i .. ·U'c[ " .............. ·'0·:·664 .... · 

Kolmogorov-Smirnov Test Statistic I 0.368 I 95% Percentile Bootstrap UCLj 0.0244 
.......... · .......... ·· ................................ · ........ · ...... Kolmo .. g·o·rov=SmIrnov .. s% .. ·criiica'i' .. ;;;i'a'i'u·er .......... · .... ·0':·2·95 .... r· ........ · .. · ............................ _ ........................................................................... ·9·S·O/~ .. BCA .. ·B·o·o'istrap .. ·ucLr .. -.... ·· .... 0':0254 

::: ... : ... : .. ~:~ .... ~:~:~~~:.:~:~~ .. ~:~~:~:~:::?:~:~:~~~.~.~:~~~:.:~~:~~.~: .. ~~~.~.~~:~~-~:~~:.:~~~~.~:.: ... :.: .. :: .. ·:·~·::·:·::l:: ... :::.:: .. :.:.:·.·:.~.:·:·::·.:.:.:·:.:.:~ .. ::.::.::.:::::: ... ::::::: ... :.:.:.: .. ::.:.~~~:~:.:~~:~~~~~~~~·~:~~·~~~·::~:~?~~·~~·l'i::::::-.::·.··::::?·.:?~~~ 
1 j 97.5% Chebyshev(Mean, Sd) UCL 0.0404 

...... · ...................... · .................. ·Ass·umi'ng .. ·G·am·m·a .. ·Olstrihuti'o·n .. · .... ·· .................. ,L .............. _ .. · .... · .. • .... • .. t .................. · ...... · .......................................... · .......... · .... _ .. ·_g·9%··C'il·e·bys·hev(Mea'n':"'S'(j)"CJ'CL .. · .... ·· ...... ·0':·O'S4· .. .. 

........................................................ _ ... -........ _ ...... - ................... _._ ........................ _ ..................... _.......................................... .. ...... ·1 ...... · .. · ...... _{ .............. _ ........... - ............................................................................................................................ _ .. _................... .. ...... -r ............ - .. - ..................... .. 
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, '1 ,'Ii' - ··• .. ···.··.1 :- l' 'I ·1: 1 ,:,1, I I I ' , .. 'L ~: :" , ,: 1.::.2 . "~' .. - -"t ~ 0' 

-----....... ------- Pot~ntial UCL to Use . --_._; --- --- Use 95% Stud~nt's-t UCLi 0.0244 
.-.................... -.... -.... -..... ~ ........... - .. -................ - ........ -.................... _-_ .. , .......................... _ ......... _ .. _ .... _ ............ -...... .... - ....... -.-... ~ .......... -......... -.-.-... -.. -.-.-... -_ .... - .... ! ...... _ ......... _ ......... _ ....... - ...................... _ ... _ ..... _ .................... _.-....................... . ... _ .................... _ .... - ...... _.. . ; ...... __ ._ .. _ ... ,-

...................... __ .... _ ................................... _ .......... _ ..... __ ............ _ ..................................... _ .. _ ............................ _ ................. _ ..... _ .. ___ .: ..... _._ ............................... .--1_. __ ._._ ............ _ ..... _ .............. _ .... __ .......... __ ..... _ ....................... _ .......... _ ...... _~:: .. ~.~~.~.~.~_~:'~~~~~~:=~.~~:~.[~.~~ .. ~-..~:.?.~.~ .. : .. 

Result or 1/2 SDL (4,4'-ddd) 

.................................................. -~ .............................................................................................................................................. _ ............................... Generaf"Statls·tlcs· ... ······························ .. ···· ................ _ ................ _ ....................................................................... _ .................................................. _ .......... _ ............... . 

:::.::~~:.:~ ........ :~ .. : .... :: .... ::::::::::.~:.~~.:~.:.~ ... :~ .. ::: .. :.:.::.::::::.:::: .. :.:::~:: .. :~~:.::.::.::.:.::::.::::: .. :.:.:::::: .... :: .... ::.~.::~.::.: ... ~~~:~:~-~:~:-1[~: .. ~?~:?·~=~::1 .. :·~:: .. ·:: .. ·~~·:·:·::·::::.: .. ~::~ .... :.:: ......... : ... ~:.:.~::.: .. :.:.:.: .. ::::.: .. : ... ::.::.::.: .... :~:.~~~::.:~:::.:.:::.0.~~:~.~:~.~.::~~· .. ~~:~·::~-~~~r~:··:·~:~~:~~~:··::·:·: 
Maximum 0.013 Maximum of Log Data, -4.343 

..........................•.. _ ......... _ ............................................................... _ ............... _ ....................................................... ·············_························1······························ .. ··········t··························· ............................................................................... _ ................................................................................................... ············T····· .. ····· ... ···_·········· .. •·· .. ····· 
Mean 0.00691 Mean of log Data! -5.828 

.................................................................................. _ ...................................................................................... ·········· ... ·········· ... _·················-·t········································t························ ................. -........................................................................................................................................................... ························1'··_··········· ... ····· ...... ······ ........ . 
Medianj 0.01 I SD of log Data 1.831 

............................................................................................................................................................................... · .. ···· .. ······································1········ ... ··· ... ··························r·········· .. ··········· ......................... _ .......................................................................................................................................................................... _ .......................................... .. 
SD 0.0055i ! 

I

i .......................................... . 

::~::==:~:::::==::~~::~~~-::~~~~~~;;!~~~~~~~~::~~i~~~l:::~~::=-~~~=::::~~~~==:~~~~~~~k;~~~~~~-ll:-:~~:-~~~: 
Shapiro Wilk Critical value] 0.818 1 Shapiro Wilk Critical Value 0.818 

............................. _ ........ _ .................................................................................................................................................................................................................................. 1 ..................................................... _ ................................................................................................................................................................................... _ ......................... . 
Data not Normal at 5% Significance Level i Data not Lognormal at 5% Significance Level 

........................................................... - ......................................................... __ ...... _ ................................................................................ _ ................................................. { ....................................................... _ .................................................................................................................................................................................................................. . 

.................................................................................................................................... _ .. _ ... _ ........................................................................................................................ .1. .................. -................................................................... _ .......................................................................... _ .................................................................................................... . 

....................................................................... ~~.~.~.~ .. i.~~ .... ~_~.~~.~.I .... ~.~.~~~i.~.~~.i~.~ .............................. , ............................ _ ... _.J ................................................................. ~.~.~~~.~.~_~ ... :.~.~.~~.~.~.I ... ~.~.~.~.~.i.~.~~~~.~ ........................ , ........................................... . 

......................................................... 95% Student's-t UCL! 0.01071 95% H-UCLI 0.873 . . . .. ····9S% ... ·UCLs-'Adj'ustecf"for .. Skewne·ssy······_······_··········_ ... · .. ··_······· ... ··· .. r······ ... ··················· ................................................................. ·· ... ······g·S%···C"Fle"bys·hev··"(MV"iJEj"""Uc"LT············-O·:'04C)"1" 

95% Modified-t UCL! 0.01061 99% Chebyshev (MVUE) UCLi 0.0779 
........................................................................................................................................................................................................................................ 1 ......................................................... -................................................................................................................................................................... .L ....................................... . 

I 
................ _ ..... " ............... _ .. _ ...... __ .. - ............ _ .................... _ ... -...... _ .. _ ...................... _ ... -_ ..•....... , ..................... _ ..................•............................................... ~ .. -............ --.. ~ ....... -.. -.... -.. --.. ~-. Gamma Distribution Test I ........................................................ ············"[)"a·ti··"Dis·trl"buii"o·n·············· ... _ ... ···· ....................... _ ............................................. . 

.......................................................................................... _ ......... _._ ........................ _ ....................................................... .,.. ........................... _ .. _ ........ + ........... -.................. . ........................................................................................................................ _ ............................................................................................. . 
.......... _................................................................ k star (bias corrected) i 0.522 i Data do not follow a Discernable Distribution (0.05) 

-------===~--~=~=~~~==~~=~====~~==~== ................................................... _ ... ·························· .. Ap·p·roxj"m·ais···Chf··Sq·u~:l"re .. '/"aiue··"{:6"syj-·················2·:·g·4s····1--... ···· ..................................................................... ···~j"o·nparameiric··Stati·stlcs··· .. ······ .. ············· ....................................................... . 
.... -......................................................................................................... _ ............................................................................................................. J .................... _ ..................... j .................................................................................................................................................................. _ .. _ ................ _ .... ················ .. ·········T··· .. ·········· ... ············ ........... . 

Adjusted Level of Significance! 0.0195\ 95% CLT UCLj 0.0102 
... ...... ~ .. _ .. --.... .. ~ . .......... , .... ..... ...... ..... . .... ..... ......... ... . ..................... j .. . ..... ~ .......... -........ . ~--- . __ .-.- .................... _ .. __ ......... _-- ......... --........ -- .. ... ~-. .. ......... . 

-__ --- - _ _____ _ Adjuste?~hi_ sq~areval~l __ ~~ ~51- -- - --- - ---- 95%Sian~:~ ~~~~~~~-~~~I- --~:~~~: 
................... : .. ~ .... :.-. .... : ....... :.::.~.: ... : .... :: .. ~~ ...... -.-.:.: .. : ...... : ........... ~~.~_~-~~~~.~.~:~·~~.i:~~··!.~=~·.~~·~~i:~.~.~~] ..... ·:·.~· .. : .. :~-.:.~.:~= ..... I- - .-. .. .... . ......................... :: .... ~ ....... ::.:.:~: ............. -. ..... :.: ... ::.:.:~.: .. ~ .. :.-. .... ~~~~-.~:~.~~~~.r.~.~.~~: .. ~.~:..1~ ............. :?~~.~.?~ .. 

Anderson-Darling 5% Critical Value! 0.748 I 95% Hall's Bootstrap UCL! 0.0092 

Kolmogorov-Smirnov 5% Critical Valuel 0.305 i 95% BCA Bootstrap UCL! 0.0097 
··· ... ·· .. ·················"Data···n·o"i··Gam·n:i"a···6i·strlbuie(fai"s'%"'sj!in"i"fi'can'ce"L~ve("""""""""'"··t·················· ... ················ .. _················_······ ... ··············· ... ·····gS%···cil·e"by·sil·evUV1·e·a·n·,-··sdy .. U"cLl··· .. ···········(J":"0"1·ss 

......................................................... _ ................................................................................................ _.......... . ....................................... ~,:.: ...................................................................... · .. ···················9·····7· ... ·.··5····o'o·····C·······h····e·····b·····y····s·····h·--e····v·····(···M·······e····a··-n···-,···s······d·····)·····U······C ... ····L·.11 .................. 0 ........ 0 ...... 1 .... 9 ..... 2 ... . 

.......................................................... _ .................................................................... __ .......................................................................................... 1.... IC Assuming Gamma Distribution ................................ .._ .......................................... _ ............... ·········--···············g9·%···Ch"e"by·shev(M·ea·n~···Sd)"""U"cLr··········· .. ·O·:·O·264 

........................................................................................ "g'S-%"'Ap'p'ro;dm'ats"'Ga-mma"'U"cLl 0.0197 ......................................................................... _ ......................................................... _ ................................... ················ ... ······r···· ....... -..................... . 

..................................... .................................... ···· .. ····························gS%···Adj"uste·cTGa·mma···Licci···· .. ···· ... ·····O:·0"2 ....................................... --......... _ .............................................................................................................................. ( .............. -..................... . 

................................ ........................................................................................................................................................................................... .!..................................... . ............................. _.. i ................................ . < ..................................................................................................................... ·····························r······ 

.............................................. - ................................................................................................................................... _ ....................................... ..1. ......................................... .1.. ........................................................................................................................................................................................................................... 1... ........................................ . 
Potential UCL to Use 1 Use 99% Chebyshev (Mean, Sd) UCL! 0.0264 

Recommended UCL exceeds the maximum observation 



General Statistics 

l~··:::·:·::·::·::::·:·~:·:·::·~::·····:··: Minimum! 0.0011 Minimum of Log Data -6.803 
......................................................................................................................................... ·················· .. ··· .. ············Max·lnlu·m· · .. ···············oj)"Oj"-·.--···························· ................................. -................ -..... ···················· .. · .. ··············-····· .. ·MaxiITi"lj·m"'oi""Log""bata' ······ .. ·:~f:·962······· .. 

I·::~·~··=~·::~~?:·::·::·:: Median 0.0055 SO of log Data 0.81 

: .. ::.: ... :.:::~:.:::.:.:::.:: .. :::.~::.:::.:::~ .. ~~~~ .. ~:.:.~.: .. ~:~:: .. :: .. :.~ .. : .. ~:.~:::~::::~:.: .. :.:.::.:::: .. ::.~.:~.::.: ... :.~: ... ::~.::.~::~::~ ... :.~:.:::.::~::·:::·::·~·~?:It .. :.:.:·.::::.?:?..?.~~ .. :.:.:.: .. :.:~:::: .... :::.::~.::::~::.::.::.:: .. ~: .. :::::::.: .. :~::: .. : .... :::.:.::::: .. : ..... :::.:.:.::.: .. ::.:.::::.:: ..... :::.:~:~ ... ::.:.: .... ::.: .. :~ .. :.:.:::.: .. ::~:·· .. :·::: .. :::·::·:·····:···::·:·::·ll ... :·: .. ·:.···: ... : .... ::.:: ..... :..: ...... : 
Coefficient of Variation 0.588 

......................................................... _ ....................................................... _ ......... -.... -............................... _ ................................................................................................. ...1 .......... _ ................................................................................................ -........................... -..... -................ __ .......................................... -............ -..... -..... -................................. . 

Relevant UCL Statistics 

: ..... :: .... ::::::::.::.::::: .. ~: .......... :.: .. :.: ... :: .... ::.:.: ... ::::::: ... : ..... ~~.~~~:~.:~~~.~~~:~~~~.~:~~!.~~~:::·::·:··:·:::: .... :·: .... ··::···::::·:I···::·::··:···::::::····::·:·· .. ···:::···:··l .. :··:···::::~ .. ·::~: .... ··~:·.::::.::~ ... :::: ....... : ......... :.:.::.:~~~~:~~~~~~.::~~~~~!:~~~~~~::!~.~~ .. :::::::.::::: ... ::.~~~:: ... ~:. ... : .. : ... ::: .... :::: ... :: ..... : ...... : .... :: 
Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic I 0.754 

Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 

:~~-~:::-~=-~:~=~~~~~~~~~~Eii~~~~:-::~~~t~~~:::~~~~~~~~=~~~~~~~~;!E~;~~:~~:~~~~ 
-~~=~::~~~:~==:~=~=:~=_:~=:=:=~1~~!f~~~~~~E=-~f;;;E~=~::-~_:~:~=-==~=:_=:-=~;~~~~~f~~~I;~~;_~~E=;~;~ 
......... -...................... -....................................... . .... -....................................................................................... -.................................... -........................................ ··········· .. ·······11...········· .. ········ .. ···········-·-.-........... _ ..... -.... . .......... -............. -........................ _ .......... _ ................. -............... -............................... _ ..... _ ............... -..... --................................. . 

Gamma Distribution Test Data Distribution 
..... -................................................................................ _ .......................... ··_··············j(··sta·r··(i>'fas···co·rre·cted')T···············{-s·oi .. l·········· .. ····· .. ··············,oa·ta·-'do"'not"follow"a"'OI'sce'r'il"a'6i'e"oi's"tr1buti'o'n"'(O~O'sf"""""""""""""'" 
........................................................................................................................ ··-················· .. ·· ...... · .. ··_ .... · .. ·· .... ···Th·eta···StaA·················0':O'027r .. ·· .. ·· .... ········ .. ·· .. ···· .. ···· ........................................................................................ -...................... _ ....................................... -.............................................................. . 

Adjusted Level of Significance! 0.0195
1 

95% CLT UCLI 0.0055 

.. :.:.:: ... ::.:.:: .... :.::::: .. : .. : .... :.:.::.:.:.:.::.: ... ::::.:.-.: ..... : .... ::.::.: ..... :.: ..... :: .. ~~::::: .... ::·::~~!·~~~~~ .. :? .. ~:~:::~·~·~~:~~:·~~~~·~r·· .. ··:··~··~·::?~:·:::.:·:11;··::::··:·:· .. ·:::: .. :-.··:· .. :··::~·:··::: .. :.:: ... ::.:.:: .. :::.~.: ..... :::.: .. ::.::: ... :.:.:::.::.: ... ::.:: .. : .... :.:::~: .. ::~::::::.:.:.::~:~~ .... ~.~~ .. ~~:~~~~ .. ·~·~·~r:·::::··:·····?~·?:?~~ 
! 95% Standard Bootstrap UCL i 0.0054 

Kolmogorov-Smirnov 5% Critical Valuel 0.297 I 95% BCA Bootstrap UCLI 0.0053 
·· .. ········ .. ····· .. ·······Oata···n·ot··Ga·m·m·a .. -6istri'butecfai"S%···S·lrj'n'ifi'ca·n·ce·'Levei·········,,················r .. ·········· .. ···················· .. ··········· .. ····························· .. ······ .. ······9S·O/~ .. ·Ch·e'byshev("M·e·a·n:· .. S·dy-U'CLT···············0':·O'07·!i 
.. -....................................................... _ ...................... _ ........................................................................................ w.··.······· .............. · ... · .. · ........ _ ......... ............................................ j................................................................................ . ...... .... ............... ., ! .... . 

................... , .... " ... " ................................................................................................................................................................................ " ..... J ...................... ················...11'·· .. ····· .. ·· .. :··: .. ·····: .. ·::·· .. ····" ... : .................................... : ..... ~?~~~.:.~~:~~~:~.~~~~.~.~~:~:~~::~~?· .. ~:~Er··~·: .. :·::···?·:?·?:~~ 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL! 0.0128 

95% Adjusted Gamma UCLi 0.00831 I 
........................................................................................................... -................................................................................................................. j. ......................................... + .................................................................................................................................................................................................................. ···········1· .. ··· .... ····· .. ··· .. ·· .. ·······_······ .. 

...................................................................................................................... "............................................................................ I I I 

......................................................................................... ~.~~:.~~~.~I .... ~.~.: ... ~~ ... ~.~.= ............................... :.:.: .... : ... :: ... : ... : .. ::::·:·::··::··.: .. ·:.:··.·::·::·I::.: .. : ... ·:.:.::·.·.:: ... ::.: ... ~~:.:.::: .... :.::::.:::::.: ...... ::.::~:~~:·~:~:~~·:~:~~~~~·~~~~·.:~~.~:~·~~:::~~?:::·~.~·~I: .. :.·::::.:":.?"~???.~: 
Recommended UCL exceeds the maximum observation 

··R·e·s'lili .. or···1i:i"S,oC(aceton·ef .. ·· .... ·····_···· .. ····· .................................................................................................................................... -......................................................................................................................................... _ ........................................................................................................... . 

General Statistics 
......................................................................................................... -..... · .. t~j'u·mb·e·r· .. of\/alicfS·a·m·ple5T········· .. ···8· .. ·-.......................... _ ....................... -.......... _ ................. ····················· .. -.... ······'\j"iJ'mbe·r··of"Un·lq·ue··Sa·mpiesT .. · .. · .. ·· 8 



===:=~==-====~~_-~~~~==~~===_:~=;i~~~~3i~~~~ll=~==~~=~===~~~~~=;;§!~~~~:~ii~~_: 
Maximum! 0.0798 Maximum of Log Data! -2.528 

............ .•............. ~ .......................... -..... -................................. _-........ _ .... _ ..................................... ~ ........... -.... -.......... ····_·······························1·······················_··················1 .. ···························-..... -._ ...... __ .............. _ .. _ .... _ .. -............... -......................... -._ ...... -................................. _ ......... -................ _ ...... _.-....... _ .......... )l ............... , .......................... .. 
Mean! 0.0238 Mean of log Data! -4.85 

.................... , ....•.. , .•........ , ...... , .................... , ... , ................................ , ............. " ... , ........ , ...... , .. , ........•.......... , .................. , ....... , ... "., ........ , ........ " ......•...... , ...... , .. , .... " ... , ..... , .,'.,., .... "., ............ , ..... ,., ..................................................................... , ................. , .............................. , .......... , .. ,., .............. ,., .................... ~ ........ , ...•...... ,., ....... , .. ,-, ....• 
Medianl 0.0213 SDoflogDatal 2.123 

:=::=:_====:~~=~==~::-:::::~~~~~~i~~~~~~~;~==-~r~:=,=~==~=::=~=-::==:=====~===:==::==-:==:::=~:==E:=:== Skewness! 1.474 J ! 
........................................................................................................................................................................................................................... 1... ............................................................................................................................................................................................................ ~ .................................................. ..1 ........................................... . 

Relevant UCL Statistics 

! 

... :, .. :: .. ::::~:: ... : ...... ':::: ... : .. : ... :::.::::.:::.~~~ ... :::.' .... :::: ... ::: ... ::.::::.'.:: .. ::: ... :::::.:: .... ·~:~~~·~:~~:,~'r.~'~::~~~:~:.~~:~~~~~~~·l!:·.':.::::·:··::::?::,~~~.:·,'I···,:::·::· .. ·::· ... : ..... ·:· .. :·: ... :· ... :: ... ::.:.: .. : ... ::.: ... : .. :: .. :~.: .. ::.,.:.: .... :.::: ... ·::::.: ... :··.·:::.:.:'~:~~:~·~:~~,'~~,I:~:·~~~~::~:~·~~i~:~:~~[· .... '~·.~::'?::~~~ .. ~ .. · .. 
Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Valuej 0.818 

······························· .. ·············6a"ia··appe~i"r·No·rm·af·lit .. ·5·%···sig·ni·fica·ncsTever· .. ···· .. · .. · .......................... ·· .. · .. ·· .. ···· .. ········· .. ··· .. ··· .. ·D'a"ia···appeiir""Loil"no·rm'aT·ai·S%···slgn·ifi·can·cs .. Lsvel""·· .. ····· .. ·········· .............. . 

............................................................. · ...... ·· .. "Assum·iri·g·· .. N·o'rm·af·6istri"bu"ifon .. ' .. · .. · .... ···· ..................................... ,... . ............................................................. ····Assum'i'n·i;J"Lt)"g·no·rmai .. ols"irlb'lJti'on······· ....................................................... . 

::-:--:--~~::--::=~~~~;~--~~~~;;;;~~~~;~1~~~~~C::~~~~~:~j=~~-=:--~=::::--:===~==--::~;~~e~~~~~=(~~~:~~g~g~:~~~~~: 
I I 

---:-~~~-=~==:_:::==:==:-~::=:-=~5~~~~~~~~~E=I;~~----:~:====-::=_=~==~~~;I~~~~~~~~~~;1~~~E=~;;-: 
....................................................................................................................................................................................................................................................................... 1.. ............................................................................................................... -................................................................ , ......................................................................... . 

Gamma Distribution Test I' Data Distribution 
.... " ................................ ~ ............................................................................................ _ •. ~ ...................................................................... _ ............. ~ ........................................... ............................................... __ ...... _ .................................... _ ............... _ ........ _ ........................................................................................ ·.M· .......... · ................. ·•·•· .. · .. · ....... ·· .... ··· 

k star (bias corrected) I 0.434 Data appear Normal at 5% Significance Level 

nu star! 6.942 ! 

............................................................ · .. ········· .. ··········· .. ···········Adj"llstscf"Lev·ef"·of·si"g·n'ifica·nceT······ .. · .. · .... 0':·0'1'95r·· .. ···· .. ···· .. ···· ................................................................... _ ..................................................... ···95%···cCf·U"c"LT·········· .. ·0':0392 

....... _ .............................................................................................................................................................................. ········ .. ·······1L ..................................... 1. ...................................................................................... .-.......... ~,~.~o .... ~,~.~.~.~.~.~.~~ .. ~.~.~~=~~~~.~.~.=.lj ...... , ........... ?:.?..~~.~ .. 
Anderson-Darling Test Statistic: 0.394 ! 95% Bootstrap-t UCL, 0.0495 

.......... :::: ... :: .. :.::.~::::::.:::.~~.::::.::::: .. ::::.~.: .. : ........... : .... :.~~:~~~~~~:~,~:~:~.~:~:~~.::~:~~~~~ .. ~~~~:i,:y~:I~·~·l[':·: .. :·:~~·:?·~?:~~·::l.:· .. :.:· ... ::: .. ~:,:~ .. ,:.:::.:,::::::::.::::': ..... :~.: .... :::::::.::::.:::: .... ~.:::.::.:::.::.:.:: .. : ....... :: .. :.~.~:~:::.~~~~:~ .. ·~~~~~~~~:~' .. ~:~~I· .. :,::·: .. :::::·~~.:.~.:?~··,:: 
Kolmogorov-Smirnov Test Statistic 0.201 \ 95% Percentile Bootstrap UCL j 0.0394 

l·i.:' ... ::.::: .... ::?: .. ?:~~~ 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL, 0.0645 

...... ~ ........................................ - .............................................. ,,' ....................................................................................... ············ .. ·····T·· .. ············"····· .. ~···· ·r·· ...... · .... ·············· .. ·· .. ···· .... ·· .. ··· .. · .. ··· .. ·· .. · ...... · .... ·····g7":S%···ch'eby·sh'ev("M'e·a·ii·; .. 'saj"""ucL1·················6:·6822 

_:~~_:~-=-~_=~=:::=~~~~~~:~~~~~si~~~~~3====~::::=-_:~:~:r~=~~=~=--~--:~:::::--~::-~::~~~~~~~~~~~~~;~~E~~t--_::~:~~f!:: 
95% Approximate Gamma UCL! 0.07731 I 

......................................................... , .... ··· .... ······ .. ············ .. ···· .. ···· .. ··95% .. ·Adj"uste·ci"Gam'm·a···UcLT··········· .. ··6:··f68· .. t .... · .. · ........ ········· ................... " ................................................................................................................................................... -................ ·····r····················· .. ···· .... ··· 
................................................. _ .................................................. _ .............................................. _ ...... __ ..................... · ............ ·· .... 1-.. · .. · .. ···· .. · ...... · ...... · .... · .. _· .. ·i .. · .... · .. ·....................................... .. ..................... " ........ _ ..................................................................... -................... _ ........ · .......... · .... ··1 ...... ··· .... · .. __ · .............. · .. · 

I ! ! 
...................................................................................................................................................................... -............................................................... -........................... 1· .. · .. ··· .. ··········· .. ·· .. ·· .. ····· .. ·· .. ·············· .. ·· .................................................................................................. -................................. · .. · .. ··· .. · .. ····1 .. ······································· 

...................................... _ ........................................... ~.~~,:.~~~.~.~ .... ~.~: .. ~~ ... ~~_~ .................................................................................... .1.. ............................................................................................................... ~.=~ ... ~.~.~ ... ~~~~.:~.~'.~.~.~ ... ~.~,=.L .............. ?~.?.~.~ .. ~ . 

.. ReSlJ"lt··or· .. 1i2···S'[jC(alum"fn·urnj'" .. ·· .. ·· ............................................................................................................................................................................................................................................................................................................................. , ........................................ . 

.................................................................................................................................................................................................................................................................................................................................................................................................................................................................. ··· .. ········· .... r··· .. ··········· .. 
Number of Valid Samples l 8 I Number of Unique Samples! 8 

........................ _ ............. ".............................................................. . ........................... - ......... - .................... - .................................................... : ............. - .............. - ............. ! ........................................................ ~.-.......................... - ........... " ................... -........ .. ........ - .... ~ ............................................ - ............. _ ........ !. .. -.-..... - ............................ . 

............. -............ , .. _ ......... " .............................................. ·Ra·w···S"tati"stl·cs .......... · .. ·· .. ······························ ...... ···· .. ··· .. ··· ...... ·········· .... ······r··························_··· .. ··-······························Log~iran·sform·e(fsi8"iistfcs········· .................................................................. . 

...................... -................... " ................................................ "...................... ······················· .. ·· .. ········· .. "M"fnTm·u·mT···7"g·g(j"· .. ···· .. ······l··········· ............................................... _ ........... · .. ········ .. ··········· .. ··········· .. · .. ····MTn·i·m·um··oi"Lo·g··"DataT······--····8j~86····· 

................... _................ . ............................................................... ··········-.. · .. · .. · .. ···· .... ··· .. ···--··M·ax"i"m·u·m'1 .. ·T6366 .... ·· .. ·······1·· .. ········· .. ···· .. ·· .. · .. ·· .. ·· .. ······· .. ···· ............ ---....... - .... ··· .. ···· .. ··· .. ···············Max"i"m·um···of"Lo·g· .. 6ata·l,i·· .. ···· .... --·9:·69g .. ··· 
i ~ 



Relevant UCL Statistics 

:.:: .. ::.::: ... :::.: ...... :.:.: .. ::.:.: .. : .. : .. ::::::.: ..... :: .... : ..... :.:: .. :.: .. : ... ~~~~~~.~: .. ~ .. ~~~~~~.~~~~~: .. !~~~.::.:::.::: ...... : ... :_~.: .. :::::: ... : .. ~.:.::::.::.::"::·:··:·:::":"::·::·:~~"Il::":'::.:'::::''''':::''''':::::: .. : ... : ........ ::.:.::::.: .... : ...... :.:::: .. :.~~~~~~~~!:.~·i:~~~i:~·~~~~~::~~~~::.·· .. :.·.:.:·:::.·~·.:.·.:.:--1·: .. ::·:::·: .. ::::::: .. : .. :: ..... ·.:: .... : .. 
Shapiro Wilk Test Statistic! 0.892 Shapiro Wilk Test Statistic 0.89 

................................................................................. -...... -.... _ ... - .... _ .. _ .............. _-_ ..•. _ ...... _ .. _ ......... _ ....•. -............. ································1 .. · .. · .. ·· .. ····· .. ·······················T····································· ................................................................................................ - ..................... -_ ......................................................... ..1 ........................................... . 

Shapiro Wilk Critical Value. 0.818 I Shapiro Wilk Critical Valuel 0.818 
.. _ ..................................................... -............... _ .............................. - .............................. -.............. -................. -.. -........................................ , .................. -..... -............. ··T· .. · .. ······· .. ····· .. ··············-· .. · .. ······· .. ··· .. ·· ............................. -.......... --._ ......... -.... _ .. - .. -._ ....... _ ............. _ ................................ _ ................................................................. . 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 

:====:===:=:==~;.;~i~=~~;;:~i;;~;~~:=-=====:=:~=:=f====~~-===::;~;;;~:~~;~;~;~~;~;;~;==:=:=::==:::== 

-:::::=::~=~~:==:~~ii;:~;~~;~T~~~~~~~~:;~~[c::~==::==E:::===::-:-=:-=:=-=~=~~i~i~i~i~~-~~~-;~~~~l[~~~~~= 
95% Adjusted-CLT UCLI13810 1 97.5% Chebyshev (MVUE) UCL 19369 

Theta Starl 1363 I 

Approximate Chi Square Value (.05) 1 111.8 I Nonparametric Statistics 
.................................. -.. -.. -............................ -.................................... -.............. -................................... _ .................. _ ............. _ .................... ..1 ...... _ .. _ .............................. 11... ................................. -............................................ -.......... -.............. -................ -........... _ ........... -...................................... -........................... ,_ ... _ ...... -................ -......... .. 

Adjusted Level of Significance I 0.0195 95% CLT UCLj 13714 
............ _ ................. _ .................................. --........................................... -~ ..... _ .. _ ....... __ .......... _., .............•.......... -...... -....... ~ ... -....................... { .......................... _................. . .... ~ ....... -.... -.....•... -.-............. -................................................... , ................................ ~ .................................... ---......... -...................... _......... . ............ - ......... _ ................... . 

Adjusted Chi Square Valu 105.8 95% Jackknife UCL 14013 

Anderson-Darling Test Statistic! 0.421 I 95% Bootstrap-t UCL 14142 

~::::=::=:~::-~=~::=~::{~~~;;f~r~;~~~:~~~::=-;!;~f~=~:_::=:=:---~::::-====:~5f~~;~;~;!f~itjt~::~-=~~ 
............ D~~. a .. ~~.~~r ~~~.~a .~i_~~~.i~.~~~.~ .~~ .. ~~ ... ~~~ni.~~a~.~~,.~~~~I ...... -..... .1 ._ ....... " _. " .. , . .... . __ ........ ~.~~~ ~.h.~~~~.~~~!.~~~.~~.~.~~ .. ~.~ .. ~J. ~.~~.~.~ ....... . I! 97.5% Chebyshev(Mean, Sd) UCLI19214 

:=::=:-~:~-~:_=~==~~:=~=~~~~~~~~,~~~~~~~~-~ig:i~;~~~::~E:=:=:::=:=:::=~:===-~~===e=!~:=:-~=:?~:=~~E~~~=:::= 
95% Adjusted Gamma UCU 15310 I i ................................................................ _--.... -.......... _ ................................. -.......................... -.................................... -.............. -................ + .................. -..................... J ................................................................................................................................. -............ -... _ ....................................................................... J .............. " ........................... . 

I I I ....................................................... -._ ........ _ ......................................................................................... _ ........ -.. _ ........ _ ................................... , ......... _ .......•...................... 'j" ........................................................................................... - ...... _ ................ _ ................................................................................................. + ..................... _ ............... -.. 

Potential UCL to Use ! Use 95% Student's-t UCLI14013 
.... _._ ............................................. _ ................ _ .. _ ......... _ ................ _ ..................... _ ............. _ .. ____ ........ _ .. __ .... _ ................................ _ .......... _ ....................................... L .............. _ ............................................ _ ... _ ............... _ ............ _ ...... _ ............. _ .... _ .................... __ .................................................... _ ................... _ .. _ ............................. . 

Result or 1/2 SOL (antimony) 

General Statistics 
-........................................................... -........ _ ................................. -........ ···~j"lJ"m·ber .. ofvail(i"S·am·p"j"ssT·············· .. ·8-·-···-··········T····~-········· .. ····················-·· .. ·· ........................................................ ···········t~.J"umhsr··ofUnTq·ue·-S·a·m·p·iesr··-······ ..... 7" .................. . 
•........... _ .............................................................................................. __ ...... __ .. _ .... _ ...... _ .. _ .. _ ... _ ................................................................. 1... ........................................ L_ ....... __ .... _ .... __ .. ___ .... __ ........ _ ........................................................................ _ ..... _ .. _ ........ _ ................ _ ....................... __ .. _ .•.... _ .... _. __ .1. ......................................... . 

........................ -....................... _ ...... ·········_-·············· .. ·········R·aw .. Statlstics····· .. -.............................................. -.... ·················· .. -·········· .. · .. ····T .... ·············· ........................... ····· .. ·············· .. ··"[i)"g=tra·n·sfo·rm·ecf"siaiistlcli ......................................... _ ...................................... . 

.................... : ......................................................................... -........... --.................................................. _ ......... ······MTn·j·m·lJ"mT················Oj·3"·····t········ .. ·-......... -............... -......................................... y ............................................. ··Mfnfm·um .. ·ofLog···i5atar·······~·f:·1·09-···· .. -

........................................................... -...................................................................................... _ ........................................................... - ..... _ ....... ! ........ - ................................. 1 ..... _ ............... _ .. _ ........................... _ ............................... _ ....................................... _ ................. __ ...... -............................. " ................................ j .......................................... . 
Maximum i 1.85! Maximum of Log Data I 0.615 

.............................................................. _-....................................... _ ...... _ ....... -....... -.......... -............... -.. -.............. M·sdfanf··············O·:·4········_····r············ ................................................. -.................. -........................................... -································s·0,·ofi"og .. 6ataT················()":·7'5 .. ······ 

.. -.. --_ ....... -.............................................. -.......................................... -...... -.... -.. -...... -.. -...... -.................. _ ..................... -..... -....... -.. -.... -, ..................... -.... -............. { ..... -........................................................ -_ ............. -................................. -.............. -............ -.. -.................................... -................................. 1' ............ -...................... -... .. 
SO, 0.618 I i 

Skewness! 0.887 I ......................................................... -_ .. --......... -.................... -.. _ ...... -.... -................ -........... -............ !.~ ... -.............................. -......................... _ ............... -.. 

. _- .. -.-............... _ ...... _ ................. _ .............................. _ ....... _ ............... _ ........ _............ .. .................................................. _._ .. __ .................... L .... _ .. _.... . ................ _ ...... ;. __ ... __ .. _ ......... _ ............................. _ .............................................................................................. __ .. _ .......................... _ ..... ~................. _ 



..................... -...... _ ......................... ·······················Normaf"Di~5"tiii;-uti"()"n···Tesi···· ... _ ........... _ .............. _ .................. _ .... ·· .. ··········r·······························································"Lognormiif""Dlstri"butlon·Test···· ............................................ _ .... _ .............. . 
••••••• - .................. - •••••••••••••••••••••••••••••••••••• _ •• _. __ ••••••••••••••••••• -.-•••••••• _ ......... •• ~ •• ,.-••••• - ••••• - .............................. - •••• ••• _ ••• _ ••••••••••••••••• _ ••••••••••••••• 'i: ••••• _ .......... - •• _-_ •••••••••• _ •••• j-_ ................................................... -..... -............. -... -_ ... -.. -._ ... -_ .. -......... __ ........ -...... -.............. _-.... _ ......................... - ............. ----.---.-"1.-.. --.. -...... -..... -........... -.. . 

Shapiro Wilk Test Statistic I 0.757 1 Shapiro Wilk Test Statistic! 0.765 

==~:~~:~=-~~~~~~~~;i~~I~~;~~~~~t=~~~~~-=l==~=~~~~~~~~~~~~~~~~0;~~~~~~~~1~~~~~~=~=~ 
................................................................................................................................................................................ -................................................ _ .................... _ ....... + ...... " .......................................... -......... " .............. _" .. " ................................... " ....................................................................................................... " .......................... . 

Assuming Normal Distribution ! Assuming Lognormal Distribution 

.................................. " ...................... " ............................................................ " ............................................................................................................................................ + ............................ " ....................................................... " ............................................................................................ " ....................................................... " .......................... . 

:::~:=::::::::::::===:=:=~==:=~:==~~~~~(~~~~~~~~[=::=~~~lt=~:=:::=?~~:~~=~~~~4~~~~~;~~~~~~~_i~~~~c=::::= 
Theta Star! 0.571 

:::.::.:~ .. ~ .... : .. :.:.:.: .. :.: ...... :.:~.:.: .... ~~~~:.:::~::.::::::::: .... ~~.~.~~~~~.~~~.::~:~:~.::~.~.~~:~~·y~:~:~~.:~:..?~?I::···::···::~::~::·~·~·:: .. :·'lL:· ... · ... : .. : .... : .. ::.:.::::::: ... :.~ .. :.::: .. ::.~ .. :: .. ~ ... : .. :.: .. :.:.:::: ... :~:~~~~.~.~~~~~~~~~~~~~~:~~~~~~ ..... ~ .. :::::.:.:.::.: ...... ~::.:::.:::::.~:: .... ::~:.: ...... ::: .. :.:.:" 
Adjusted Level of Significance I 0.0195, 95% CLT UCLI 1.154 

i! 95% Standard Bootstrap UCLI 1.128 

:-~~~~~~~=~~~~=--:=:~;i;~r~~~§~;~;~;~~~~t=~~:;ilE=:==-~=:::::~=-::=~~~=:~-~::~~i~;~~~~~~~~;~E-:~;;;:-
Kolmogorov-Smirnov Test Statisticl 0.33 95% Percentile Bootstrap UCLI 1.158 

:~::::=~~~~~i~~~~~:~l~~~~~:~~:~~=~~~i~~~~:~rv~:==:=l~=::=:::==:~=-=:=:::=:7~:~~~~~~f-~f~i~f~~-i~1~~~F:=~~~~8:: 
........................ _ ......................... " .. ·············"j\ss·um·ln·g··Gamma· .. 6Is"iiii,"ljiio·n······" ................. " ......... " .................... ······· .. ·r·························································································99%···cil·s"bys·il·sv{M·s·a·n·; .. ·S·dY··ucLr··············2·:·g·i·· .... . 
...................................................... ················"·········· .. ······"gS·%···Ap·prox"i"m·ats···Gamma··UCL1················f·~i"1·2·····I .. · ........ _ ... " ... _ ...... _ ......................................................................................................................................... " .................................... j-.............. _ .... _ .................. . 

............................................................................................................... " ................................... ; ................................................... _._ .... " ........... _ .................................. ! ......................................... " .. " ... " ............. -........... " ..... "_ .. " ........................................................................................... ".···_"·····"·····""·······l·· .. ························· ............. . 
95% Adjusted Gamma UCL. 1.648 I I 

................................. . .............................................. _ ............... _ ....... _ .......................................................................................... ···················r"································· ....• , .............. -...... -............ _......................................................................................... . .............................. "._ ...... " ........................ , ...................... _ ................... . 

! i I ............................ " ............................................... _ .. _ ..................... -...................................................... " ......................................................... ······················"················r·············· ......... " ................ " .................... " ...... -.......................................................................................................................................................... " .. _ ...... -.................. . 
Potential UCL to Use i Use 95% Chebyshev (Mean, Sd) UCLI 1.748 

..................................................... _ ... _ .................................................................................................................................................................................................... L ................................................................ _ ......................... , ................................................................................................................................... ~ ........................................... . 

Result or 1/2 SDL (arsenic) 

........................... -..................................................................... - ....................................................... ···"·············································_··Genera(Statlstlcs .. ···························"···_······ .................. " ....................... _ ..................... " .. " ......... " .. -.... "......... . ................................................... . 

...................................... _ ............... ············································i=faw··si8iisiics·····_························································································T········ ...................................................... ····"············Lo"fJ=tr~in·sforiTi·s·d···S"tati·sti·c·s· ...................................... " ..................................... . 

......................................................................... " ........................................... ··························M·inTiTi·u·iTiT········"·····ii"·1·4··········j····················"·····"············· ............................................. 0' •••••••• ································M·j·ilTm·um··oi"Log···6atal··········~f .. 966········· 
.................................................................................................................................. " ................................................ " .............. j ....................... " .......... " ... L. ........... " ................................................................ " ............................................... " ...................................................................... " ................ 1... ....................................... . 

Maximum I 5.01! Maximum of Log Data I 1.611 
................ , ................. _ ................................... ........... - •••• ~ ...................... - ......... - ........... ............................................................ ............................ ~ ............. - ........... - ...... " ...... ~ •• ......................................... ¥ ..................... - ......................................................................... - ................................................................................. J ............................... -......... .. 

--------------------------------------------M~~-:~I----~;:~j---------------------------~~~~~~~-~~~--~~{;~--
..................................................................................... -.... . ...................................................... ····················"·····861"·················2·:·2·3·3·····(········· .. · .............................................................................................. . ..................................................... ··············r········································· 

•............................... " ..............••....•................. _ .................................. _ .......................•.... " ............................................................................. ~ ............................................ 1.......................................... . ...........................................•...........................................•....•................•... " ................................. + ................ " ...................... . 
Coefficient of Variation! 1.287 I 1 

Relevant UCL Statistics 
............................... _ ...................................................... _ ............ - .... -._ ................... , ........................... _ .... _ ...... -_ ....... _ ....................................... _ ...... _ .... _ ......... _ ........ · .. ·7· .. ·· .. ······· .... ·-...... _······· .. · .. ······ .... ·· .. _ .. _···· ........................ _ .. _ ........................ - ........ _ ............. _ .................................... _ ........ _ ........... _ ..... _ .................................................... . 

Normal Distribution Test I Lognormal Distribution Test 

:.: .. :::.:.::.:::.::::::: ..... ::: .. :.:.~::.:::.: .. : .. :: ... :.~~.~~ .... ::~ ... ~:~.:: .. :.::: ... :: .. ::::~ .. ::-..:~~~.~j~~::~~.i.~~~~~~::.~:~~~i:~~~~r:·:-.:.:·~:·:~~~:~~.~ .. ::<l[::"~:~.:~:::~:-. .. ::·:·:· .. · .. ·.::::·.: .. ~:::· .. ·:·.· ... ::.:.~ .. :.:~~~~::~":.::.:: .... ~:~~~ ... ::~.~~.~·i:~~··yv.~.~:~:.!.:~~~::~~~~~.~~~~.:[: ....... ::.: .. :?.:~~~.::~ 
Shapiro Wilk Critical Value! 0.818 Shapiro Wilk Critical Valuel 0.818 

........................... " .... " .....................................•..................................... _ ....................................................................................... _ ....... _ ... "_1.. ..................... -............... 1 .................. _ .................................................. " ............................................ " ........ -..................... " .......................... _ .................................. 1... •••...••..•.. _ •••.••...•..••..• -..•.... 
Data not Normal at 5% Significance Level ! Data not Lognormal at 5% Significance Level 



'., ..... , ,:~---~,=.Sjill0·'T'.Ji .•••. ].~,.~ ... ~ .. LJ···:;':.~~';·,UlU.·~'Li.-i.~r.'··.·'··, .... -.. --.~ .. ~1i· ..• ' .. ,.;",;J.~.i£.~L.:L2"· ••. 1 i;~.~._:-.····· .. -1_L·.I·:-J··\~···.,·j··llit.i 
~ ······ ... · .. ························· .. ········Ass .. iJ"mlng····r;;i,)"rma·j···6istii"t)lJ"tion······ .. ·· .. ·· .. ········· .. · ....................... ········· ... ······r· .. ·· ... · ... ···· .. ···· .. ···· .. ········ .. ······················As·su .. iTI .. i"ng .. Lognormaf""Disirlbuiion_ ............................................................... . 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL~ 6.274 

l
l:::.: .. ::·:::··:.:~.:?~~·~: 

95% Modified-t UCL! 3.268 i 99% Chebyshev (MVUE) UCL. 12.12 

.. ---~~: .. =-:---~;::~~:~;~~~i~~~;~:-~=-:~~~-~::-=--~--~~-r-~~-~-~--:-::-:~==:---:-~~:-~;~~~-=-:=:==:~--:--:-:--:: 
.................................................................. _ ................ _ ......................... _ ................................................................. · .. _················ .. ···················1············· .............................. 11 ............. _ .................................... _ •• - ................................................................................................... _ ....................................................................................................... . 

k star (bias corrected) 0.415 ! Data do not follow a Discernable Distribution (0.05) 

nu star] 6.648 j 
· .......................... ·· ........................... · ........ · ............ AP"i;·roxTmats .. ·C'tiT .. S·quiirs .. ·Valus .. ·05syr .............. ·1 .. :·979 .... f .......................... · ...... _ .. · .......................................... ·FJ"o·n·parametiic··Stati·stics .............................. · ... ··_ ........... · ... ·· ...................... .. 

::::.:::.:".:::::.:::::'::::"::.:'''::::''::.:.':'.::'::: .. :.::.:: ......... :: .... : .. : .. ::::.:.::: .. : .. :::.~:::: .. :.~~r~~~~·~ ... ~·~·i·:.~:~·~~.~~::~~~:~~ :::: ....... :.:: .. :~:~~?:~: ... i1!···: .. · .. ·~:··:·: .. :·:·:: .. :·: .. :: ..... :::.:.::::.: .. :.:::.::: .. :.::.:.::: .. ::::~~::::::::::: .... :.:.:.: ..... : .. :: ..... ::.:.::.~.:.::::: .... ~~~ .. ?.~:~~~~~~~.~~ .. ·~·~ .. ~:lr:: .. : ... : .. :::.::~:::~:~:~:: .. :: 
95% Standard Bootstrap UCL 2.918 

.............................................................................................................................................................................................................................................................. { ......................................................................................................................................................................................................................... ~ ......................................... ... 
Anderson-Darling Test Statistic 1.258 I 95% Bootstrap-t UCLI 4.026 

-~~:=~~:~:~~=-::-=~:=;~~~~~~~~~~;~~~~~i~E~;a_::~=::=~=::~~=::===~~i;~~~~~~~~~ff~~~lll=::=.~.~~!~ 
Kolmogorov-Smirnov 5% Critical Valuel 0.308! 95% BCA Bootstrap UCL 3.081 

! ! ................ · ............ Data .. ·rl"ot .. G·a·m·rrl"a .. ·bTstri"bu"teci"at .. S% .. ·S·ig·n"i"ii·c .. ~inceTevef ........................ ·r ................................ ·· ................ ·_ ...... · .............. ·-.............. 9s°Ic; .. ·C'h"s"bys·h·sv·("M·s·a·n: .. S·dnj·C[ .................. ·~5":"fj6 .. .. 
; ........................................................ -............................................... _ .......................................................................................................... T .... · .......... ·_ ....... ··-...... ·r .......... ·· .. ···· ........ · .... · .. ·· .... · .................. · .............. -·· .... giS% .. ·C'h·s·by·sh·sv("M·s·a ... i1: .. ·SdfuC'[ ................ ·6:·6·6S .. .. 

............................... · .......... · .... · ......................... ·Ass·u·mi"ng· .. Gam·m·a· .. 6istr·ih"u·ilo·n· .................. · ........ ·/... ............ · ...... ·_ .... ···-··l .......... ·_ ...... · .. ·· .................................................................... ··99%"C'h"s"by'sh"sv("Mean";"Sd)"U'C"L .................. ~iS·9 ...... ··· 

::::=:-~~:=-==:::~~=i~~_~~:~~~~~~:==~=:_~~~E~:-==:]=::~=:_=====_~~~i~~i~~~~~~~~:~~~~~i:i~~~~E:i~i= 
Recommended UCL exceeds the maximum observation 

Result or 1/2 SDL (barium) 

General Statistics 

Minimum i 108 I Minimum of Log Data i 4.682 

:::~:=_:~~=_==~::=~:::~~::::--=::~:--:---~--=--:Max~~~r~~j::::::C. _-- ... ~ .~..-...~: .... ~ ... _~aXirnu~ ~f~o~~~~~L-~:O~3 • 
Meanl 198.6 I Mean of log Data! 5.149 

1

1.: :: ~" ..... ?':~:~~ .:. 
SD t 119.4 1 

....................................................................................... -.................. -...................................................................................... · ....................... i ............ ·-.......................... T .. ·· ................. ·· ......................... -........... -...................................................................................................................................................... ] .......................................... . 

.................................................................................................................................................................................. ~.~:~~.=.~~J ................. ~ .. :.?.~.~ ...... L ............................................................................................................................................................................................................................................................. . 

Relevant UCL Statistics 
.......................... -............................. -............................................................................................................................................................................................................. '1" ...................... _ ............................................................................................................................................................................................................................................. . 

Normal Distribution Test l Lognormal Distribution Test 
.......................................................................................... _ ............ · ............ ·s·ha·pTio .. wiW< .. Tesistaii·siicr .............. 0':·787 .. ·r .......................... -........................................... -..................................... s·h~ip"i"r·o·wi"ik .. Tesi·S·iati"siicr ................ ojio3 .. .. 

............................ · .............. ·· ...... bata··n·oi .. t~j"ormafat .. 5% .. ·sign·ifi·can·ce"ieveC ...... t. ................................... ·t .... · .......................... ·· .... i5"a"ta .. ·noi .. Lo·g·no·rmai .. ai .. s·% .... S·lg·n"i"flca·n·ce .. Lev·sf .................. -.. ·· ................... .. 

.............................................................. -.................................................................................................................................... ·· .......... ··· .. ·· ....... · ............................... · ...... t .... · .... · .. · .. · ..................................................... -................................................................................................................................................................................................. . 
i .................................................................................................................................................................................... · ...... · ..................... · ........... ·· ....... ·· ........ · .. ··· .. ·· .. · ........... i .. ·..... ............................................................................................................................................................................. .. ................................................................... .. 

Assuming Normal Distribution ! Assuming Lognormal Distribution 
.............................. -............................ --............. -........................... · .. ··· .. ····· .......... ·9·S·o/~-Studs·nt;s·:i .. U"cLr ...... 2·7·~f·6 ............. 1" .............. -.............................................................................. · .. · ....... · ........ · .......... · ........ · .... · .... · .................. s5% .. ·H=uc"Lr·-3·37·:2· .... ·· .... .. 
.. · ................ · ............. ··· .............. · ......... ·9s·% .. ·ucLs .. (Ad}ustecf"for .. Skewn·sssY .. · .. ··· .... ·· .. ·· ............. ·· .... ····· .... ·T· ...... · .. · ......................................................................... ···· ...... 9S .. % .. ·C3"i1 .. ebyshev .. (MVCi"EfucLr .... ·"366-:-1 ........ · .... · 



····················1·'1 '11'" ·~···M . ····1'·· '2fJJ ···L 'l" ····I"r 
j
·'439.5 

l .................................. -.... -.......................................... (3amm .. a .. ·olsi"r:ihution .. Tes'i···· .......... · .... · ........ · ...... ····· ... ·· .................................. 1"' .................................. -.............................. -........... -· .. · .. 6a'ia .. 6fstilbu'ii·on- ........ · ............ · ...... ·-·-.... ·· ............................. , .. ,-, ............... . 
........... --.•.................... -................ -.............. _ ..................... _ ............. _ ................................ _ ........ _ .................. -.•..... ~ ............................. -..... -."i.-...... -........... --.... -.. -.... -.. ~ ...... -........ -.............. __ .-.... _ ........ _ ........ -..........•................ -............................................ -_ .. ¥ •••••••• _ •• _ ••••••••••••••••••••••••••••••••••••••••••••.••••••••.•••••••••••••••••••••••••••••••••••••••.•••••• - ••••••• - •. 

k star (bias corrected) I 2.374 I Data do not follow a Discernable Distribution (0.05) 
........... -................ -........................... _ .. _ ................•.. , ..... -...... _ ...................................................................... ··········································1··········· ................................ ~ ............ ¥ ....... - • •••••••••••••••• _ ••••• _ ........................................ _ •••••••••••••••••••• - ...................... _ ••••• _ ........................................................................................... -._ •••••• _ .................. _. 

Theta Stan 83.68 I 
................................ _ ... _ ...................... _ ...... " .................... _ ............ -.................................................... _,_ ...................... _._ ......................... ).-..................................... -,~-......................... , ...................... _ ............... -................ _ .. _ ............................ _ ...... _-.... _ ............. _ .............. ' .................................. _, ... _ ........................ _, ..... . 

nu starl 37.98 1 
................................. _ ........................................................................................... , ................ _ ............ H ......................... ••••••• " ........................... _ •• ~ ......................... ............. _ ......................... _ ......................................... _ ••••••••• _ ...................... _ ............................................................ _ .................................................. _ .............................. _ ................ _ •• 

------------------~~~~~;e~~~~~~s~:n~~~~lt---~~:~~95--------------------~~!~~~=~~::~~~~~CLfUCC-268-----
....................................................................... ···· .. ··· .. · .. ······ .. · .. ········ ..... ··· .. ···AdTustecfc-iiTsq-i:i'a·rs .. ·'j'aI"Li'sT· ......... ·2·2':·22' .............................. -......................... -...... -.......................... -.... -... -........................................... g5%-'jackk'riWs'-Lici~ .. ·· .. ·2=j·sjf .. · .... · .. · .. 

........... : ... ::::: .. ~.: ... :: .. :.: ... :.::'.::::.::: .... ~.~:.~::'~.::::::.::.: ... :.::::::.:,: ... : .... ~:~ .. :::-.:~.~:-.-.:.::.:::-. .. -.::.~: .. -. .... :-. .. ::::~:.:.~:.: ... :': .. :::·· .. :.:··.:':.'.'::::::·.:··:·:1'·::·:.:::: ...... :::.:· ... :.:.:::: .... :-. ..... -.-.:~.: ... :: ..... -.:::: .... :: .. :.,.-. .. :::: .. , .... :: ... :: .. : .. -. .. ':: .. : ... :.:.:.-. ..... : ... :::::.:: .. ::~:~.~~.~~:~~~~:~.~~:-.~,~:~~~~~~~.~·::0.:~E :.: ... ::~~'~:.:~ ... : .... ,:: ... : 
Anderson-Darling Test Statistic 0.846 I 95% Bootstrap-t UCL 326.6 

.................... -.. -.............................. -.. -..... ····· .. ···· ....... An'derson·:6a·r·ifng··-S%· .. Ciiiicaf·'j'i3'i'usT···· .. ·· .. ·· .. ·O·:·=j·2 .. · .. · .. T'········· .. ·· .. ·· .. ·-·· .. · .. ·· ....... , ...................... -.................... -.................. ····-······ .. 95'O/~' .. Ha·iFs· .. Bootstra·p .. (iCL r· .. ··2s·ii·g-.... ' ...... .. 

Data not Gamma Distributed at 5% Significance Level .. ··· .. ········· .. · ...... ······ .. g-S%· .. Ch'sbysh's·v{M'ean·; .. ·S·d)'UCC ....... '3S·2:·6 .... '······ 

----~-~==~:::~~~;~~;~~;~:~;;~;;~=:::::=T==:=:~:~l~::==:~-:==-:-====gi~;:~;~~~~~~~~~~~~~~~1.~:~;~:~: 
: .. :: ... -..:-. .. : .. :.:.:.: ... :-.-.-.:::.: .. ::,::: ..... :: ... :.: .. -.::: .. ' .. ~·:::::'::·: .. ·.::: .. ::,:::~~~~:.~~:~:r.~~:i.~:~~~:·~~~~~·:.0.:~.~I .. :··,~?·~.:~:·:·::::.::·:·l[·:-.·:-.:::: ... :: ... : .. : ... -..: ... :.::: .. -.::--.:.-.:,:: .. -............................... ' ..... , ..................... -.... -............. -................ -............... -.... -.......................... L ........................ -........... . 

95% Adjusted Gamma UCL I 339.5 ! 

~~~~:~~~_--~==:::~=:=_;~;~=~;-~~:::~~=:::==!~=~~=~=~E:-_=~~=~~:~~~~:~;i~~~~~~~i~i;:i~!:~i~[~~~:=: 
Result or 112 SDL (benzo(b)fluoranthene) 

General Statistics 
......................................... -................. -.................. -..... _-......... _ ................... -.... -............. -................. -............................................................ ,···· .. ··· .. ·············· .. · .... · .. ···· .. ··r .. · .... ·· .. · .. · ........ · ....................... -................................................. -............................................................................................ , ........................... , .......................................... .. 

Number of Valid Samples I 8 , Number of Unique Samples. 8 
................................ _ ...... _ ............. _ ..................... _ .......... , .................. _ ....... _ .... _ .... _ .... _ .. _ .. __ .. ___ ........................................ _ ...................... , ................... _ .............. _ ....... L .. _ ... _,_ .... _ .. _ .................... _ ................... _ ............................................................................................................... _ ........... _ ..... _ ...... _ .......... .1 .......................................... . 

......... -........ -.................................................................... -.................. -..................................................................................................................................................... \' .......... _ ...... _ ........ -....... _ ..... _ ....... _ ........................................................ _ ............. , ................................................................... -.............. , .................. -............. -......... .. 
Raw Statistics I Log-transformed Statistics 

::: .. : ... :: .. ':.: ...... :.::,: ...... :'.:-.:-.:.: .... : .. : .. ::.: ... :-.:.:::::.:::-.:.:.::.:: ... :: .. -.::' .. ,:.: ..... -.::':::::: ....... :.:: .. ::.:::: .... :.:': .... -..:: .. : .... :::.: ... : .. :.:-.-. .. ~·i·~:~:~·~:~::Ir:.·:·::···:::·::·?·::?·?~:·)I'::·':··:::::: .. :::':::::.:':::':.: .. ::.-. ... '::: .... : .. -.:.,:.: .. :::.:::.: .. :.::::':.::.:~:.:-.-.-.-.: .. : .. :.-.-.:,-.-.:::::::.: .... : ...... ~·i:~.~~:~~ .. ~~·-.~·~~· .. ?.~~~I::·:·:::=~~~~~ ... -..: .. 
Maximum 0.106 Maximum of Log Data! -2.244 

.................... _ ....... _. __ .......................... _ ...... _ .. _ .................................. _ ........................................ _ ...... _ ................................................... _ ...... ..!. ................................ _ ........ _ .......................................... _ .. _ .................. _ ............................. _ ..... _ ........................................................ __ .... _ ........................... _ ....... _ ..... __ .1... .. _ ............... _ ..... _ ............ . 
Mean \ 0.0477\' Mean of log Data I -3.502 

................. -.... -...... -........................................................................................................................................................................... ······ .. · ...... 1·_· .. · .. · ...... · ........ · .... · .. , ....... ···1...··········· .. · ............... -.................................... -....... -.............................................................................................................. -.............................. 11 ..... -.............................. .. 
Median I 0.0338/ SO of log Data! 1.186 

Coefficient of Variation! 0.808 i I 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test ........................ -........ -........................ --............ -................................................... , ...... -............... _ ...... -................................................ -...... .,.. ... -..................................... , ........................ -.... -................................................. -.. -....................... -.... -............ -......... "'-................................... ······ ..... ·· .. · .. ···-.. ···· .. ··-.. ···r· .. · .. · .. · .. -···· .. -· .. ·-.. ··· ...... . 
Shapiro Wilk Test Statistic! 0.886 I Shapiro Wilk Test Statistic! 0.857 

..................................... , .............................. · .. ····· .. ·· .... · .. ··· .. ·· ..... ······ .... ··S·h·a·piro\fJl'ik .. ·ciiiicaT'vai'lj's·r·· .. ···· .. ·· .. o·:·sTs·-'r· ........ ···_, .... · .... ····_· ..................... -.. _ .. _ .. , ... -............................... · ... ·S·h'api'ro'\ivi'ikc'iiiicaT\ia'iuel··· .. ······· .. O':·s·fif .. · 
················· .... ·· ........ ··· ...... ····,o·ata-a·ppea·r .. No'rm·af .. ai .. s·%' .. S·i·g·n·i·fi·c·a·ncs·Lsvefl.···· .. ····· .. · .... · ..... -....... ··· .... j .. · .... ,-.. ·· .......... ·· ... -.... ···oata·-a'p-ps·a·r:"Lo'g·no·rmaf-ai'5%"'sig'nlfican'c'sTs'v~i'''''''''''''''''''''''''''' .. . 

Assuming Normal Distribution I Assuming Lognormal Distribution 

::=~~=~=~=-:=-:-:~~5~~~~~~~~§ff~~~~~~;~;~;t~~:~~~~~-~=-~~~~~1ii~~-1~!i!i~~~~1-
............................. _.~ ... _. .. ....................................... _.~ ............... _ ...... _ .. _ ............................................................. _ .......... ~ .. _ ...................................... + ..... _ ........... _........... .. ....... __ ......................... " ...................... _ ................................. _ ............ _ .................. _ ..................... _ ... _........... i ......... _ ............... _ ..... . 

, 
........ -.................................. -..... -..... ---... _ .. ··_ ... ··(3am·ma-bistr:ih'uti·on···Tesi··· ...... ·· .. ·· .. ··· .. ···-·· .. -······-·· .. ···· .. ·· .. ·-·· .. ·_ .... ··--r······ .. ········---.. · .. ·-----····· .. ·-· .. ···-··---·····-.. ···-·-··---··6a'ia-·tiistilbu'ii'o·ri-·-.. · .. -· .. , .. ,· .... ·······--· .. ··-··· .. ······ ... -..... -.. -...................... . 
..... -.................. -.................. -...... _ ........................ ········ .. ······· .. ··· .... ··········'j('·star(h·i'as' .. coirecied)·l····· .. · .... 0':SS3··;.~·· .. ······ .. ····- "'D-a'ia-"a'p'pear-No'r:m'a'j'ai'S%"Slgn'ifican'cs'-Levsf .............. -... ,. 

! 



~£;~~~~.~~, ~~ __ ~_~"l~2~" 1~~:\~:gJJ~~~~~~iji1~~j~!I~;~j~~~~V~ 
Theta Staq 0.05591 

i ~ ....................... " .... "."." ........ " .... - ........... _ ... " ............................ " ............. " ......... _ ............................ ,,·,,·····,,······· .. " .. ···n·u··sta·ir·········1·i·s·s········r··· .... _········ .. · .. ·······_····_·····,,········ .... · .. ·· ..... " ....... "." ........ " .. ".".-.......... _ ....... _ ... -......... -..... " .................................. _ .. " ..... " ...................... " ........................... " ..... .. 
.......... "" .... ""-.............................. · .. " .. · .... ,, ............ · .. Ap·p·rox'fii1 .. ate .. ·C'hT .. s·q·ua·ie .. \ia,u·s .. {osyl .................. s·:·332 .... t ........ · .................... · .. " .. · .............. " .. " .. · ............ · .... · .. ·Non·param .. etrIc .. ·!3'tatlsilcs .............. · .... · ........................ ·-.. ·-.. -.... · .... " ................ . 

j I 95% Standard Bootstrap UCLl 0.0679 

Anderson-Darling 5% Critical Valuel 0.732 I 95% Hall's Bootstrap UCLI 0.0672 
...... " ........................................ " ............................................................................................ " .............. " ..... " ............................................. " .......... 1 ................... " ........ " ............ ,.. .......... " ............ ,," .............................................................................. " .... " ..................... - ................................ " ................................................ ~ .......................................... .. 

Kolmogorov-Smirnov Test Statistic I 0.209 l 95% Percentile Bootstrap UCLj 0.069 
...... " ................. "." ...................................... " ................................................... " ........................... " .. " .......................... " ... _ ........................... · .... ·~ ...................... · .................. ··l ........ · .. · ...... · .. · .... · .............................. " ......... " .......... " .................................... " ..................... _ .. " ...... " .................. "."."" .. " ............................. " ........... " ................ _ ........... .. 

Kolmogorov-Smirnov 5% Critical Valuel 0.3 ! 95% BCA Bootstrap UCLj 0.0698 
.............. · ...... Data· .. appea·r:"Ga·mma .. ·Olstii"buteef"a·i .. S%-Slg"n'ificance'Ievej" .... · .... ·........ .. ........ · .... · .. " .... " ...... · ........ · ........ " ........ · ........ " .............. ·95%· .. Ch"e"bysh·ev(Mea·n·;·"S·(jjTic'Cr .. · .. · ...... ·-6:·1 .. 07 .. · .. 

1
1 .. :::.: .. :.::~ .. :?:::~:.~~:·:·. 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL. 0.183 

----------------------------95%Adjuste:d-GammaUCiT---o::r27l----------------------------------------------~--------1-----------

:=:::~::::==_-:=~::=;~~~;;;~~;;~~=::-::~::1:::::::=:::+:::::::--:=:::====~:~~-:=~~-:=:~~~:~~;,~~;;:;;~;=u~;----:~;~~; 
.... " .................................................... " ........ " ........ " ............ " ........ " .... "-" .... " ..................................... " .............................................. ,, ......... " ................................. " ............. ".L ........ " .... " ......................... "" .................. " .................. " ........ " ........................................................... " ........................ " ................ .. 

General Statistics 

Minimuml 0.0075
1 

Minimum of Log Datal -4.893 
.................. .. ................... ............... ................... . .......................... ·_·M·ax·im·um]' .... "0':13"5 T· .......... · ... . .............................................. ·Maxim·u"m· of' Log '6ata r . :~Ui02"-
......... ....... ...... . ..................................... " .. ··· .. · ...... · ...... · ...... r .................................. ·..! ............ " .... ,,· .. · ............. "" .... " .... " .... " .. " ............ " ...... " .................... " ................. " .............................................. " .... " ....................................... { .......................................... .. 

Mean I 0.024 I Mean of log Data! -4.466 .................... " ....................................... " .... " ..... " ...................... " ...... · ........ · .................... " ............ " ............................ " ...... "·Media·n·l" ................ Ojj'6791!· .......... · ........ · .......... · ...... -.... · ........ · .... · .......... _ .. · .............. "·· ...... · ........ · ........ ,,· .......................... ,, .......... S·O .. ·Ofi·o·g· .. o·atai .............. · .. ·1"" ...... · ........ · .. · 

-___ __ :=:::==::=:::::=:=_::::::::::::=::::=:::~::~~~t:~:~~~4~ ::::::==:=~::=::--=::::==::::-::=:=:::==:=::==::=~--::::::=1=::::==:::: 
... .. . Coefficient of Variation I 1.871 I ! 

Relevant UCL Statistics 

~-.... -.... ~ .......................................................................... -............................................................. _ ........ _ ................ -........................................ J ...... -....................... " .......... { .... --.................. ---............ -........ -- .. -.................. -...... _ .................... _ ........... -.......... -............ -.... -.......................... ~ .......... · .. ···-.... · .. ···· ...... 1········· .. · .. ··· .. ····· .... •······ .. ···· .. · 

Shapiro Wilk Critical Valuel 0.818 i Shapiro Wilk Critical Valuel 0.818 
...................................................................... _ ...................................................................................................................................................... 1.. ........................................ + ............................................................................................................................. _ ....... _ ........................................... _ .... _ ....................... : ..... ! ........................................... . 

Data not Normal at 5% Significance Level \ Data not Lognormal at 5% Significance Level 
.............................................................................................................. _ ........................................................................................................................................................... ~ .......................................................................................................................................................................................................................................... -............................... . 

! .................................................................. · ...... ASS·li'miilg .... N·c)'r:ma'j' .. O'i·stri'j)·u'tlon .......... · ...... · ............ · ............ · ...... · .................... l' .................. · ...... · ............ · ...... · ........ · ...... ·'j\s·s·um'i'n·g .. Log·normaf6is·iii'buil·o·n· .... · .. · .. · .. · .................... .. 

.. · .. · .................... · .................. · .............. · .. 9S·% .... UcLs .. 'Adjus"tecffor: .. S .. kewnes·sj" ............ · , ........................................ 1"""""-"" .............. · .................... · .... _ ...... · ........................ · .......... g·S% .. ·Ch"ebyshev .. ·(MV'UEY'Ucij .... · .. · ........ ·0':·0449· 

=:-~~~=-~-~~~-=;-~~-~~-:-:~~~:~~~~~~~~~~~~~~~:~~-:~-:-~-::=-~~~~~~~~~~1~~:~~~~~~~~~:~~ 
Gamma Distribution Test ! Data Distribution 

! 
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----:=:=~~:-=:::~~~~::~~~~~~~;t:~~:=::~~~+~F====--==~:=:-=~=:=~=-;~:~~~~i:~~~-~:-~:= 



ILd2~.:.L':::"C~~L:.i2L·>lt;~:.}~~~I.L.~1£i.:~;.·I":<:~':;~; )" .. .. !t·'::,'''1 ;.·~·j?:~:;[:·1.';::;"US:;-"(l~;;"L.·.·I; " .. ' ,. __ .. 1 j::;,;;, .,J" I .. :··/·~:: 
I 1 95% Standard Bootstrap UCL 1 0.0478 

............................................................................................................................................................................................................ - ...... { ........................... ··· .. · .. ········1 .. ·· .. ············ .... ····················· ......................................................................................................................................... - ........... _ ...................... + ........................................ . 
Anderson-Darling Test Statistic! 2.272! 95% Bootstrap-t UCL! 2.081 

................................................................................................................................................................................................................ -........... 1. ................. -..................... + ................. · ......................................... -.......................................................................................................................................... _ ............. .1. ................... _ .................... . 
Anderson-Darling 5% Critical Valuel 0.743 I 95% Hall's Bootstrap UCLj 0.889 

.................................................................... ················ .. Kolmo~j"o·rov=Sml·rn·o·v·"Tesi·Sta .. iist·icf"··· .. ··· .. · .. ·0·:·49 .. ·······j .. · .... ··· .... ········· .. ·· .. ··-............................................................... ····950k·· .. p·erce·n"ii'ls·Boo"istra·p· .. Ucil .... ·· .. · .. ·· .. ·(i·0'555 

Data not Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL! 0.0931 

95% Approximate Gamma UCL 0.06321 ........................................................................................................................................................................................................... -....... .. .. · ...... · .. · .. ·· .... · .. ······ ...... r· .. · .. ··· .. ·· .. ······· .... ··· ......................................................................................................................................................... ···· .. · .... · .. · .. · .. · ... ·· .... ·.·.· .. l·· .............. ··· .. ·· .......... · .... ····· 
95% Adjusted Gamma UCL

j
' 0.0828! I 

~=~:~~:-~-~:~:~=::~=~~~~~-;~~~-~~;;~~--~-~:~=-=~~--~:=-~==r::::::==-~=:::=:=:~;~:;~~~;~;:e;;~;;;,~;~~;-I==~;;~~:: 
.......................................................................................................................................................................................................................................................................... .1 ....................................... _ ............................................................................................................................................................................................................................. '" 

Recommended UCL exceeds the maximum observation 

............................................................................................................................................................................................................... ··· ... · .. ·· .. ···Q .. enera'lsi8iis·tlcs···· .... ·· ........... · ........ ······ ............................................................................................................................................................................................ .. 

...................................................................................................................................................................................................................... ······:1··········· ...... ·· .. · ...... ··· ...... ·· .. ·
T

········ ... ······ ...................................................................................................................................................................................................................................................... - . ......................................................................................................................... ~.~.~.~.=.~ .. ~~ .. ~.:.I .. ~~ ... ~.~.~~I:~ .. I... ............... ~ ................. .I.. ................................................................................................................... ~.~.~.~.=.~ ... ~~ .. ~.~.~.~.~: .. ~.~.~.~.~.=~..I .................. ? ................... .. 

:.~~ .. :.::: .. :~::::: .. : .. ::::.:::.:::.: ... ::.::: .. ::: ...... :.: .. :::.:.:.:~.: ............. : .. ::~::: .. :: ... :.:~~ .... :::.:.:::.:::::.::::::::.::::.:.~:.:::.~:::: .. :.:.::::::".::.~.~:~:~:~·~·~I:::.·:·::::: ... ·~:·.~:~.:~:~l[.: .. ::: .. ~ .... :~::~: ... : .. ::::.: .. : ..... :.: .. : .. :.:::.::: ......... :::: .... :::.:.: .... ::~~.~:.::~ .. :.: ... ~::.: .. : ... :::.::.:.~~~ .. ~:~:~.~~ .. :~~:.~~.~:.:~:~~~I:: .. : ... =~:~~~~ .. :.:.::: 
Maximumi 0.13 Maximum of Log DataJ -2.04 

............................................................................................................................................................................................................................... J .............................................. _ ......... _ ............................................................................................................................................................................................................................. _ ................ . 
. Mean 1 0.0527 Mean of log Data I -3.539 

:-----:---~--~--~--:-- -:::_--_-------~::~~-_~_~_~ __ : __ :~ ___ ~:~;~1~3~~;~::~ ___ :-~=:~~~:~----:--~-: --~=----:-:-:--~~::~I::--o-~~E-~~~~ 
Coefficient of Variation I 1.058 i ! 

Relevant UCL Statistics 
................................................................ ····· .. ············-Norma(tjls'irl'buti·o·n .. ·Tesi···· .. ······ ...... ···· ...... · .. ··· .. ·· .. ·· .. · .... ···· .. ···· .. ··· .... ····· .. · .. ··r ................................................................... ·······"Logno .. rmaT''[iistri·b .. uilon···Te·st· .. ·· .... ········ .......................................................... -
................................................................................................................................................................................................................................ , .......................................... .1. ........................................................................................................................................................................................................... ·· ... ···.·· ... · .. r ......... · .................... · ... ·.· ... ·· 

Shapiro Wilk Test Statistic I 0.695 I Shapiro Wilk Test Statistic! 0.702 

................................................................ ··· .. ···Assu·mlil·g····i,j"o·rnl"af·b"i'stri'bu'tlon· .... · .. · .. ·· ... _ .................................................. 1-............ ·· ...... · .... ·········· .. · .. ··· .. ···· .. ·· .. ·········· .. Ass'lJm"i'ng··Log·normaTijls'tri'bu·tfo·n······················ .. ·· .. ·· .................................... . 

............................................................................................................................................................................................................................. , ........................................... 1. ..................................................................................................................... _ .................. _ ............................................................................................................................ . 

................. .... ..... 95% Student's-t UCLI 0.09 I 95% H-UCL! 0.335 .............. ············· .. · .. ·· .. ·····95%··ucLs··"(Adj'lJ .. s·tsci"'fo·r··Skswn·essy··· ...... ····· .. ··· .... · .. · .. ·· .. ·········· .. · .. · .. ····l·················· .. ·········· .. ···· ...... ··· .. ··· .. ······ ...... · .. ············· .. ············ ... · .... ··9S·O/~··Ch·ebyshev .. ·UV1\iuEf'LfcLr················o·:T4(3····· 

95% Modlfied-t UCLi 0.09081 99% Chebyshev (MVUE) UCL! 0.267 
............................................................................................................................................................................................................................... 1... ....................................... + ............................................................................................................ ; ...................... .. 

i 
......................................................................................................................................................................................................................................................................... j. ........................................................................................................................................................................................................................................................................... . 

Gamma Distribution Test ! Data Distribution 
................................................................ ··········-.. ····· .. ·· ..... · .... ·· .. ········ ... · .. · ........ j(··sta·r··("b·i'a .. s···correctedYr· .. · ..... · .. ·O:·69·1·····I·· .......... ········· .. ·· ...... · .. o,a'ta .. 'do· .. n·ot .. foilow··a .. ·Ofscernab .. ie .. i5istifbu"ii·o·n .. ·C6jjsY' .. ···_ ...... ··············· .. ·· 

................................................... _ .•................. _ ................................. _ ......... -................. -............................•.•......................... -..•... ~ ................. " ......................... ~ ..........•.........• -.... -.............................. , .................... _ ......... -._ ... _ .........................•........... _ .•.... _ .. -..................................................................................................................... . 
Theta Starl 0.0762' 

t ................................................................................................................................. _ ....... _ .... ··· .. ·_ .. ·· .. · .. · .. ···· .. · ...... · ...... i1·u··s·ta·rr···· .. ·· .. 1 .. f6(3 
t i .. ~ ...................... -............................................. · .. ·Ap·p·roxi'mats···c"h'i"·sq·ua·re ... V'al"u·e·To5Yr· .... ··········4j3"1·3 .. ··r .. ···· ..... ·-···_·········· .. ·· .. ············· .. · .... · .. · .. ·········· .. ··N·on·para·metrlc .. ·s'tati·s"ilc·s ...... · ...................................................................... . 

............................................................................. ······· .. · .... · .. · .... ··Ad]'USts·(j .. Lsv·el·of'·sTg·nlti"ca·i1ceT···· .. · .... ···0:01·95]"" .. ······· .... ········· ..... ··· .... · .. ···· .... ··· ................................................................................. · ........ ···· .. · ....... · ... · ... ·95% .. ·CLT .. U'CCr········ ... ···O·:·OSS·1· 

..................................................................... _ ....................................................................................................................................................... , .......................................... 1' ............................................................................................................ , .............................................................. _ ............................................... , ....... ~ .................................. . 
Adjusted Chi Square Valuel 3.619! 95% Jackknife UCLj 0.09 

............................................................................................................................................................................................................................... , ................................................................................................................................................................................................ -..................................................................... + ..................... _ ................ . 
Anderson-Darling Test Statistic I 1.28 I 95% Bootstrap-t UCLI 0.0975 

...... -..................................................... ----........... _ .... _ ......... _ ......................... _ ............................................. __ ........ _ .... _ ...... -.......... -•..... -...... ~ ... - ........ -.................... -.. -~~ .............. ~ .................................. -.................. -...................... _ .. -................ _ .... _-... _ ...................... -.... -· .. · .. ·_ .... ···· .. ·,,········· .. -.... ·· .. ······· .... ····· .. -i·· ... _ .. _ ...... _ ........... - ........... . 

Anderson-Darling 5% Critical Valuel 0.737 I 95% Hall's Bootstrap UCLj 0.071 
......................... -.................................... -...... ···· .. ·"I(oimo .. g·o·rov=smi'rno·v .. Test .. statistlcr·· .. · ·····0:-37·1" ... ,········ ... ······· ........ ···· .. ············ .. ····· .. ·· .. ···· .. ··· .. ·· .. ·················95%···percsnti'is· .. soo"istra·p .. ··U'cLr······· .. · .... O:·0821·· 
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.............. · .. · .. · .. -'bata .. ·ii'ot .. ·G·am·iTi'a· .. O'i'stri'bu'teci"at .. S·%· .. Sign'iii'ca·n·ce·"Lever· ...... · ...... · ...... ··l ...... · · .. · .. · .. -· ........ -........ · .. · .. ··· .... · .................. · .................... 9 .. 5% .. ·Ch'e'bysh'ev(M·e·a·n:-s·d)"'UC'Cj" .... · .... · ...... O:·1·'39 .. · .. 

! I 

1
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Assuming Gamma Distribution ; 99% Chebyshev(Mean, Sd) UCL 0.249 
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95% Adjusted Gamma UCL 0.161 I 1 

:~~::~:::~::··=:·::::=-~~~:::~::==~~:=~::::~====~::~~=r-=~::=-=r~-~=·==:~::::~:~=:::=::=~:~:==::::::===:====I:==~=~: 
Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCL 1 0.249 

..................................................................................... _...................................... ..._ ......... _ ........................................................................................................................ !... ............................................................................................................................................................................................................................. 1... ................. _ ................... .. 
Recommended UCL exceeds the maximum observation 

.................................................................................................................................................................................................. · .......................... · .... Generaf'Sta'tis·ilcs ............ · .. · .. · .... · ......................................................................................................................................................................................................... . 
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..................................................................................................... · ...... · .... · .. · .......... · .. · .... ·· .................. · ............ · ........ · .... Max·i'm·u·m·I .............. · .. ·1 .. :·1 .. 3 .... · .... r ............ · ...................... · ...... · .... · .. · .. · .. · .... · ...... · .... · ................ ·· .............. · .......... · .... · ...... · .. Ma·x·i·mu·m .. ·of"Co-g· .. DataT· .............. ·0':·1·22· .. · 

, ! 
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.... .... . ......................... _ ........................................................ ".. .. . ...................... r.... ... .............. .... ......... ........... ... . .. . ........ .............. ....... ..... .. .... .. ....... 'J""" ._ ............ . 
. . ........................ ......... ... ........... .... .... ....... ......... ..... ... ........... ""'''''''''' ............ ~.~ ......... ·?"~?·~"I!..."·"·"· ......................................................................................................................... . 

Coefficient of Variation 0.247 I 
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........... _ ............................................................................................ - ............................................................................................... · .. · .. · .. · .. ·Releva·n·t .. D'C'C .. Stati·stlc·s .. · .. · ........ · .... · .... · .. · ................................................................................................................................................................................ .. 
· ......... _ ................... _ .......................... ····· .... ·· ...... ···········Norma([j .. is"tr"fbu·ii"o·n···Tes·i .. · .................................................................... · .... ····· .. ···r· .. ········· .. ·· .. ·········· .. ··················· .. ·· .. ····· .. ·· .. ········Lo~inoimaj'"6 .. istifbutfon···Test··· ...... ········ .. ···· .. ··········· .. ····················· ................... . 
.................................................................................................... · .................. ·S .. ha .. p·i .. ro .. wiTk .. Test .. StatTsiicr .. · ...... · .. · .. Ojj2·6 .. ·l ...... · .. ·· .... · .... · .......... · .... · .......... · .. · .................... · .... · .. · .. · ........ · ...... ·· .. · .............. S·ha·p'i'io\fiii·ii< .. Tesi .. siaii'siicr .... · .......... 6~·9·1 .. (f·· 
................................................................................................... --.. · .... -...... ·s·i1·a·Plio .. ·wifk .. ·cii·iic·ai .. va .. iu·e·i .......... · ...... ·Oj3·1·S .... r .......... ·· .. · .............. · ...... · .................................................. · .... · .................. · .. s'h'a·pl·ro .. wi'ik .. C·iiiica'j'\ja·'i'lJet ................ O·j3'1·S· .. .. 

i i ! 
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95% Adjusted-CLT UCLI 0.954 97.5% Chebyshev (MVUE) UCL! 1.303 

............................................................................................................................. ~ .............................................. -........ - ............................ _...... .. ................................... 1. .................................................................................................................................................................... - ................. _ ................................................................................ . 
Gamma Distribution Test ! Data Distribution 

..................................................................... _ ................................ · .............. · .. · ............ i< .. sta·r· .. {bias· .. corre·ctedYr ........ ·1 .. 1·-:-!S.............. .. .. · .......... · .. · .. · .. · ...... · .. o,ata .. ippe·a·i .. Norm·af .. ai .. S·%· .. s·i·g·nHic·a·nceTevef ............ · .. · .................. · ...... .. 

............................................................................................................................................................................................................................... ....................................... j ........................................................................................................................................................................................................................................................................ .. 
Approximate Chi Square Value (.05) 153.6 ! Nonparametric Statistics 
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Adjusted Chi Square Valuel 146.5 95% Jackknife UCL 0.972 

................................................................................................................................ -....................................................................................... j ........................................ j .................................................. · .... · .......... · .... · .. · .. · .. · .... · ...... · ...... · ........ g·S·% .. ·S'ian·d'a·r<i'sootstr·a·p .. ·u·c'Cl ...... · ...... · .... 0:944 .... · 

....................................................................................... · ........ An·derson·:o,a·r'i'i'ng .. ·Test-s·iaii'siicj ........ · ...... ·o:·:fi1· .... 1 ...................... ·· .. · .. · ............ · .... · .. · ........ · .... · .... · .... · ...... · .................................. · .......... · .... · .. 9·SO/~ .. ·Bo·otst'rap:t .. U'c'CI· .... · .......... O:·96i· .. 
· .......... · .... · .... · .... · .... · .. · .. · .. · ............ · .... · .. · .............. · .. ·-.. Anderson·:·o,a·r'iTng .. ·so/; .. cri·ti"ca'i'''\ja·iuel ...... · ...... · .. 'O'j·1''6· .. ·1 ....................................................................... -................... _· .. · ............ ·g·s%··Haiiis .. ·Boo·tstra·p .. CJ'cLt .......... · ...... O:·9'34 .. · .. 
............................................................................................................. _ ............................................................................................................ ~ ......................................... + ............................................................................................................................................................................................................................ ~ ......................................... .. 

Kolmogorov-Smirnov Test Statisticl 0.21: 95% Percentile Bootstrap UCLI 0.945 
............................................. _ .......................... -.................................. -........................................ -.............................................................. + ........................................ ) .............................................................................................................................................................. · ........ · ............ · .. · .. · .. · ............ · .......... · .. · .... 1 .......................................... .. 

Kolmogorov-Smirnov 5% Critical Valuel 0.294 i 95% BeA Bootstrap UCL! 0.939 
............................................................................................................................................................................................................................. J ........................................ ~ ............................................................................................................................................................................................................................... J .......................................... . 

Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCL i 1.151 
...... - ............... - ....................................... _ ....................................................................................................................................................... 0 .. _ .......................... ·-...... 1 .. · ...... · ............................................................................. -.......................................................................................................... _ .................... + ............ -......................... . I i 97.5% Chebyshev(Mean, Sd) UCLj 1.288 

, .. · .. · .. ·l .... -.... --............ · .......... · .. · ...... · ...... · .... · ........ · .... · ...... · .................................................................................................................. · .......... · .. · ...... · .... ·1 .... · .... · .. · .... · .... · .... · .. · ............ · 
! 99% Chebyshev(Mean, Sd) UCL! 1.557 
! r 

Assuming Gamma Distribution 
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,d!1 "" ·:S:%··f 
95% Approximate Gamma UCL I 0.999 1 

....................................................................................................................... ··· ... · ................ ·· .. · .......... · .. ··.· .. · ..... 1· .. ·.····· .......................... ]........... ....................................................... . ....................................... _................ ·· .. · .............. · .... 1' .. · .... · .... · .... _ .... ·· .. ·· .. · .. .. 

95% Adjusted Gamma UCLI 1.047! 
, i .................................. ~ .................................. .. ....................................................................................................................................................................................... ··· ............ · ...... r .. · .. · .... · .. · ...... · ...... · ............ " .. · .......... · .... · .. · .............................................. -_ ........ _ .......... _ .......................... ".......................................... ! 

............. " ............................................................................................................................. " .. _" .......... " ...................................... " ......... ..J ' ! Potential UCL to Use .................................... ; .......................................................... · ........ · ...... · .. · .... · ........ · .. · .................... Us·e .. 9S·%· .. Student;·s:i .. ·LJ'C'ci· .. · .. · .... ·· .... <i·s·72 .. .. 
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General Statistics 
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Number of Valid Samples! 8 ! Number of Unique Samplesl 7 
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Relevant UCL Statistics 
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Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 
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................. ...... . . Adjusted Chi Square valuel 2.098 I 95% Jackknife UCL! 0.0122 
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Kolmogorov-Smirnov Test Statistic I 0.39 I 95% Percentile Bootstrap UCL 0.0113 
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Kolmogorov-Smirnov 5% Critical Valuel 0.305 I 95% BCA Boo!strap UCLI 0.0112 
...................................................... _ .................. _ .......................................................................................................... _ ......................... l.. ................................ _ ... + ........................ " ................................................................................................................................ __ .................... _ ..... _ ........................... + ........................................ . 

Data not Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCLI 0.0178 
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Recommended UCL exceeds the maximum observation 



Result or 1/2 SOL (boron) 

General Statistics 

I··~::-':··::::·:::·::::·:·:":":::··:::·: Minimum! 4.26 I Minimum of Log Data 1.449 

l·:··~:·::~~··-.:~·~·~~~···: Median 12.4 SO of log Data 0.817 
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................. _ ........... _ ........................................... _ ................................ __ ....................... _ .... _._ .................. _ .... _ .......... _ ............... _ ................. L .............................................................. _ ........ _ .............................................................. _ .................. _ ....................................................................................................... 1.. ........ _ .............................. . 

..................................... ············· ...... ··········· .. ·· .. ····· .. ···r;;iormafbls'irfbuti·o·n··'Tesi .. · .. · .... ·· .. ·· .. ······ ...... ·· .. ·········· .. ······ .. ·· .... ···· .. -···········r .. ·-············ .. ······· .. ·········· .. ·-· ...... ··· .... · .. ··········-'[ognormaf .. i5lstrihu'ilon··Te·st·················· .. · .. · .. ··········-· .. ···· .. ··· ......................... . 

:.::::.:.:.::~::: .. :.: .... ::.::: .. :.::.::.:::::::-..:.:-."':'.':-':.::":::.'.::::::':::'::'::.::::::':.'::::'~::.:.:~~~:~!.~~~~~!:~'.!~~.~::~~~~~:~~~~111::":::::":·:·:·:?·:.~:~?··:·L"·-'·:··· .. ::.:::"·::.::·::···:·::.::: .. ::-..-. ... ~::.:.::: ... :.: ..... :-..: .... : ... ::.:.: .. : .. -. .. : ... :.:·:·::·:~:~~~~·~~::~i:~·~"!~~~ .. ~~:~~i:~~:i~l[:::::·": ... ~-~:~~~~~:: .. : 
Shapiro Wilk Critical Value 0.818 ] Shapiro Wilk Critical Value 0.818 
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Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
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Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL! 34.74 
.......................................................................................................... -............... --..................... - ........ - ... -...... -............. -.......... ·········· .. ·······1 .. _··· .. ··· .... ···_ .. ········· .. · .. ··_.1.··· ................... -.. -... -.................................................. _ ... -.................. -.... _ ......... _ .. __ .... _ ..... -.................................................................. 1···-.. ···-·· .. ··.,······· .. ···· .. · .. ·-··· 

95% Adjusted-CL T UCL 21.53 I 97.5% Chebyshev (MVUE) UCL 43.18 

Gamma Distribution Test Data Distribution 
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nu star! 21.69 I 
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Approximate Chi Square Value (.05)j 12.1 ! Nonparametric Statistics 
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Adjusted Level of Significance I 0.01951 95% CLT UCLI 21.06 
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Adjusted Chi Square Value! 10.34 95% Jackknife UCL! 21.98 
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Anderson-Darling Test Statistic! 0.562 ! 95% Bootstrap-t UCL! 22.63 

............................................................................................................... _ .................... _ ....... _ ........... _ ........... " ..................................................... -: .............................. -........... .,:: ................................ _._ .. _--................................ _ .................................................................. _ ......... _ ................................. _ ....... · .. · .. · .. · .... · ........ ·1 .. ······· .. ··· .... ··· .. ······· .. ····· .. ····· 
Anderson-Darling 5% Critical Valuel 0.724 I 95% Hall's Bootstrap UCLj 19.35 

Kolmogorov-Smirnov 5% Critical Valuel 0.297 ! 95% BeA Bootstrap UCL 20.78 

! I 97.5% Chebyshev(Mean, Sd) UCL 38.13 
........................ -.. -.-...... -............. -............................................................................................ -.. -......................... -................ -...................... i... ....................................... +_ ..................................... -..................................... -.................................. -....................................................... ., ... ., ............... ., ........................ T ........ -............ -.... -....... -.. 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 51.87 
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95% Approximate Gamma UCL! 26.79 i I 
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Result or 1/2 SOL (bromomethane) 

General Statistics 
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Minimum! 0.00131 Minimum of Log Datai -6.63 
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Skewness 1.87 ! 
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Relevant UCL Statistics 
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Shapiro Wilk Critical Value! 0.818! Shapiro Wilk Critical Valuel 0.818 
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-~~~=~~~~~~::~~;~~~~(=~~~i~~i~i~~~~~_~~:!:=.::~~:~:~~=~:-~~-~~~~~~i~~~~~i~;f~~~;iiI~~i~~~ 
95% Modlfied-t UCLI 0.016 1 99% Chebyshev (MVUE) UCLI 0.0469 
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nu starl 11.79 I 

Adjusted Level of Significance I 0.01951 95% CLT UCL
1
' 0.0147 
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Adjusted Chi Square Value! 4.035! 95% Jackknife UCL 0.0156 .................................................... _ ......................................................................................................................................................... _ .... ! ... _ ................... ······ .. ········i··· .. · .. ······· .. ··· .... ···· .... ········· .. ··· ......................................................................................................... -..................................................... . .......................... . 

! 1 95% Standard Bootstrap UCL 0.0142 
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Anderson-Darling Test Statistic! 0.406 i 95% Bootstrap-t UCL! 0.0234 
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Data appear Gamma Distributed at 5% Significance Level . 95% Chebyshev(Mean, Sd) ucq 0.0242 
.... _ ........ _ ............ _ .......................... _._ ...................... _ ........................ ___ ••• _ ......... _ •• _ ............ _ ••••• _ ....................................... _ ............................ ; ......... u ................................ { ••• __ .......... _ ........ _ •• __ ..................................................................................... _ .. _ .......................................... _ •••• _ .......... _ ••• .......... , .................. ~ ............................... ........... .. 

I! 97.5% Chebyshev(Mean, Sd) UCL! 0.0309 

,---------·------,--,~,~~~~:;~~~~-~~~~:~~~I-- --~~~~~~t---,-· .------,------,---- ,------------,-+---------­
:-~~:~-~=~~~~~=-=--:=~-:::~~~i~;;;~~~~;;:~-=::~:~=-:::=:=-::=-:r::=~=~=~=-:~=--~=~~;~~;;~~;~;.·.i.·.m.·.·.:.:.·.:.a.·:.;e.·:.·.·.·.·:.G.-.·.·.a.·.··.·.·.m.··.·:.:.·.··.:.m.··.·.:.~.·.·.a.·.:.:.:.:.~.u.·.··.~.·.·.~.·.:.:.·.·.L.··.·.· .. :~.I;'.: .... ·: .. -..·.·:.·.·:.:.·.···.:.·.···.O.·.·.··.·:.-.·.O.··.~.·.·.2.:.:.:.·.0.·.:.·.6.:.:.:.: . ...................................... _ ................ _ ............................... _._ ................ _ ....................................... _ .... __ .... ___ ...................... _ .................................... ___ ........ _ .................. 1 ....... ___ ...................... _ ........................ _................... ........................................................... __ 

Result or 1/2 SDL (cadmium) 

General Statistics 
.................................................................................................. _ ... ·····f~iu·m·ber··ofValid··S·a·m·pTes·r······· .. ····8··· ........... ···r·······_···················· .. ····················· ....................................................... · .. ··.·.· .. ··· .. ··.· ..... ·.·.N.· .. ··.·.·.·.u .. ··.·.m.·.· .. · .... ·.b.·.·.·,,·e.··.·.· .. ·r.·.· .. ··.o.·.· .. f.·.·.·.·u .. ·· .... ·.·.n.· .. ··.i.·.q.·.·.·.·.·u.· .. ·.··.9.·.··.·.·.·.s .. ·.··.a.·.· .. ·.·m.· .. ··.· .. ·.p .. ··.· .. ·i.·.9 .. ·.·.··.s.· .... ·.'.'I· .. ··_·· .. ·.·.·· .. ·· .. ··.· .. ··.···.7 ................................................ . 

.................................. _ .................. __ .. _ ........ _ .. _ .......... _ ................. _ ..... __ ._ .............. _ .... __ .. _ .......... _ .. _ ......................................................... _L .. _ ................ _ .............. _ ..... i .... __ .. __ ....... _ .......... _ ....................................... . 

Raw Statistics ! Log-transformed Statistics 
....................................................................... _ ......................... _ ........... -.. ···················· .. ·· __ ···· .. · .. ········ .. ······M·j·""im·u·mT················0':·0'1·S·r-··· .. _···············_·· ...................... _ ........ _ ........................ ····_····························Miri·fm·um···ofLo·g·DataT .... ···:~L2····· .. ······ .. ·· 
............................................................ .. ......................................... _ ........ _.. .._._ .......................... - .............................................. + ......................... -............. ' ....... __ ... -...... ............................................................................. . ......... -.......................................... _ ........................ _ ..... _ ....... _ .... , ...................................... .. 

Maximum! 0.27 Maximum of Log Data I -1.309 



J' - - I .. .L." L I ~'] '::;~J!JI; r'''u~" ----... ~ .. ~ .. ~ . _._<-- -Mean I;~c~_;~j-'lh:'~~' ;;<, . . .... -,:~~; ~;~;h;t~ (4:_~_~{ 

.==~=========~~~~j~~==~====~.- .. ~=~~~~~~~ SDI 0.112 I 
......... _........... ... ... . ..... _....... .......... .. ........... .. ............ ..... ..... ... .................. .. { ........ _ ............................ -... ...... .......... ........ .. ...... .. .... .... .... . ... . .................................. ~ ................ . 

Coefficient of Variation i 0.762 ! 

.... -. ........ :.:.~: ..... ~.: .. ~~ ....... :~.: ..... :.:.:: ..... :~~~ ... :: ..... ~.: .. : .. ~: ... :~.::.::~ ..... : .... ~.~: .. :.: .. ::: ..... :.:.:.:.:: .. : .... :: .......... : .. ::::: ... ~.~~~.~~~~t.·.~: .. =.?.: .. ~~~ .. :.· ... ..1. ... ::.· ... :.: ..... · .. ·:: .. ~ ... :.~.:.: ...... :~ ...... ~~ .. ~ .... : ...... :.' ...... : ..... : .. ~.:::.~.~.: ... : ...... ~~::.~.: .. ~.~: .... ~.: .. ~.::~ .... :: .. ~ .. ::~~: ... : ... : ... : ... : ... :.:.: ..... :: ... :.:.:~~j ... :::: .. : ... :.: ... :.-. .... :.:.~ .... : .... . 

......................................................... ············ .. ··· .. ··· .. ························_ .... ··· .. 8·ha·p'i'ro\rijj·iT(··Test"·s"iati·st·icr··············o-:·s·o;z···T··· .. · .. ··········· .. ············ .. ············· .. ···· .......................................................... ····S"ha·p·i·ro\Ni"i'k"·Te~£Statisiicl'······ .. ··········o-j"1""6'" 

:.::~:::.:::.:::::::::.:.:::.:: ..... :.::.:.:.:::: .. ::.~.:~~ .. :::::~:.::.: .. ~:.:: .... :::::.:::::.::.::::.:::.:~:~:~.~~~~::~!'.~.:.~~~.~:~~.~:y~:'.~:~[.:.::.~ .. :: .. :?-.:.~~:~.: ... I·.:.::::::·: .. :.·:::::· .. :· .. :.-.:: ... ::::: .. :·.::.:::::: .. : .. ::.:::.: .. ::-.::~::: .. ~.:.:~~~.: ... ::.:::::: .. ::::·.::~~~~~~~~.~!:!.~·:~~~:~:i~~.i:y~i:~~:.::·.·::·:'::-':.::?~:~:~:~".': 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

....................................................... - .................. - ........................................................ _ .................................................. - .................................................................. '1" ........................ - ................................................... _ ............................... _ .......................................................................................................................................... .. 

! .................................................. __ .......... ········Assu·ming .... N·o·rm·a"i"ijistrl·biiilon· .. · .. ···· .. ·· ......................................................... ····r··· .... ········ .. ·· .. · .. · .. ················· .. ········· .. ········Assii .. m·in·g .. ·Corj"no·rmaf"Dls·trl"buii·o·n··· .. ·· ............................................................. .. 

.............................. -... 

Gamma Distribution Test Data Distribution 
................................................................................ -............. ···· .. ························· .. ·······j(··star .. ·(bias··corrsctedYf········· .. ···"6:-7T1····r········ .. ·· .. ··················Data···cJ"o···not .. foHow··a···OTsc·srnable .. 6i·strfbuii"o'n"("6~05r'''''''''''''''''''''''''''''''' 

::-'-'-'-":~~::'.:" .. :.:.:.'.: .. :::::":".:.:::::-":"" .. :-. .. -.:.-.: .. :-.::-.:: .. :.:-..::-..: .. :.::: ... :-. .... : .. :: ... -..: .. : .. :.-.: .... :.:~:~::: .... -.: .... :: .. ::: ... : .... ~~:~~~::.~:~~:~ill:-.·:·::·:···~:~?~~~.??::.·ll:···:·: .. :·:···:·· .. ::: .......... ::::: .... :: .... :.::-.: .. ::.: ... : .. : .. :.:.: .. ::::.:'::'::::':-.::':-.:'.:::.::'''::.': .. '::: .. '::::':.'.:.: ..... :.:.:.: .... ::.:.: .. : .. :.:.-.: .. : ... :: .... :.::.::.: .. : ... : .. ::.::.: .......... ,.::.: .. ~::.:.:.::.: ... :::.:.::::":::"':':: .. 
nu star 11.37 

... : .. -. ..... :::: ........ ::.:.::.:: .. :::: .. : .. : .. : .. ::.: .. : .. :::.: ..... :: .... :.::::.~~.~.r.~~!:~.~~~ .. :~.~~~~~~~:~~::.~.~'.:~:~:.:~.:.?·~·~:r::· ... · ....... ~::.~.~·~·:.:ll .. : .. ,.::::: ...... : .... ::: .... : .. :::: ... :.~~:::: ..... : .. :.: .. : .. :::.:: .... :.:::: ... ~:~:~:~~~~~~~~~!~:-.~~~~~~~~~~::: .. :.:: .. : .. : .... ~~:.~.~:: ........... :::.:::.::.:: .. :.:: ... ::: ... ~.:.: ... : .. -.: 
Adjusted Level of Significance! 0.0195 95% CL T UCL I 0.212 

............................................................................................................................................................................. ················································11...···· ....................... _ .......... , ..................................................................................................... _ ................................................ _-_ ................................ __ .................................. _ ............................ . 
Adjusted Chi Square Value 3.794 I 95% Jackknife UCL! 0.222 

........................................................................................................................................................................................................................................................................................................................................................................................................................................................................... -.......................... + ......................................... . 
. . ... ...... . Anderson-Darling Test Statistic I 1.11! 95% Bootstrap-t UCL! 0.211 

:::::~:::::_~_-_~:::~:~~=~~er~~~[)~~~~_~~~~a~~~~~F_~~:!~~r::~~~::~:::::~~:::==::~:::::::::~~'£~~~~~iS!~~:~~-]I·: .. · .. :.:: .. :::.:?:~~~ .. ~~: .. :: 
------:=:----------KOr;;9~~~~~~fr~~:~~;~~:~~~~:r---~:~~1-1------------------------:~~~~~~~~-:~~~~~-~~~r---~:~~-:-

............................................................................................................................................................................................................ ······· .. ············ .... ···· .. ······ .. ·········T···· .. ·· .. ·· ........................................................................................................................................................................ - ................................... , ........................................... . 
Data not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCL I 0.32 

==~~~::::==~::~~;~~;~;~~~~~_~~~~~~~:~~=:-~=_=~:~_=]::=-=:-~~~~~=:::_=::~5;;~;;~~~~~:I;~~~~~~E=~:;~t: 
95% Approximate Gamma UCL I 0.348 I I 

t { E 

! I I 
............................................................................................................................................................................................................................ ...1 ........................................... , ................................................................................................................................... _ ................................................................... _ ............... J.. ......................................... . 

Potential UCL to Use I Use 99% Chebyshev (Mean, Sd) UCL I 0.541 
................................................................................................................ _ ....................................................................................................................................................................................................................................................................................................................................................................................... 1... ................................... _ .. . 

Recommended UCL exceeds the maximum observation 

··R·ssu·li··or··1i~i"s"DC·(carb"o·n .. cifsulfi"dsf .. ·· .. ······ ........................................................................................................................................................................................................................................................................................................................................................................ . 

General Statistics 

....................................................... ················································R·aw·Sia"tls"ii·cs········· .. ·································· .. ······ .. · .. ······· .. ··············· .. ···············r····· ......................................................... ········ .. "Lo·g=tra·nsform·s·d .. ·S·tlitfSti"c·s··· .. ·· .. ······· ................................. _ ....................... . 

......................................................................................................................................................................... ·· .. · .... ·· .. ··M·j·ni·m·iJ"mT9:ss·O'OE:S····! .. ··············· .............................................................. ··············· .. ········_ .. ········ .. ······· .. ····· .... Mi·nj·m·u·m···oi"Cog .. "D·ataT·······=9·~2S6 ...... ··· 

....................................................................................................................... _ ................................................................................................. ···1·· ... ·._ ... ·· ............................. 1 ............................................................................................................................................................................................... _ ......................... { ........................................ . 

Maximum i 0.00771 . Maximum of Log Data I -4.865 .............. _ .............................................. _ ................................................................................. _ ...................................................................... + ......................................... { ................................................................................................................................... _ ...................................................... _ ................................ \ ........................................... . 
Meanl 0.00131 Mean of log Datal -7.554 

~==_~~:-~:-~:-:=:-:-=:~:=~-~~~~~=~~::~~~=~=~t=:;~;5F=:-~=:~-====~-~:=:~=~-~~==~-=-~~=~===~~~~E:-~=~=-
Coefficient of Variation \ 1.875 I ! 

, I 



Relevant UCL Statistics 

Shapiro Wilk Critical Valuel 0.818 I Shapiro Wilk Critical Valuej 0.818 
.. ············································· .. ··,oata··not"·N·orm~ii···ai·5% .. ·sig·n"ifi·c .. aii·ce··Leve( .. · .. ·L.······ .................................. 1""" ...................... · .. ······ .. ···bata···appear·L~g·normal .. ai·5%···sigiiTficance· .. Levei··-·· .. · .. ····· .. ······· .... ·········· 
................................................................................................................................................................................ __ .................................................................................. + ........................ " ................................................................................. _ .............................. _ ...................................................................................................................... . 
................................................................................................................................................................ _ .................................... · ............................ · ........ · ........ · ........ · ........ ·l· .... · ........ · ...... ·-............................................................................................................................................................................................................................................... . 

Assuming Normal Distribution j Assuming Lognormal Dlsbibution 

~_~~:~~~.~===~=~;~~i~i~~~~;;~;~~~;C~~~_==~~= ~=~~~~=~~~-===~~~~~;;~~~~~~~~;~~~~EI~i~ 
95% Adjusted-CLT UCLj 0.0038 97.5% Chebyshev (MVUE) UCLI 0.0045 

~ 

:.::::: .. :.:::.::::::: .. ::: .. : ... : .... ::::: .. :.:::: ... : ..... : ... : .. ·:.:.: .... ·: ... ·: .. ~~~·~~·.:~·~~~~i~:~~i·~ .. ~·:~~~·~::: ... : .. ::::: .. :::::·:·:.·: ... ·:.·.::·1 .. : .. : .... ·: ... :::· .. :· ...... : ... : .. : .. :: .. ::11;· .. :··:::::·: .. ·:· .. :·: ........ ·::··::: .. ··: ... :: ... : ..... : .. : .. :: ... : ... :.:::::.:::.: .. :::.:::.: ... :.~~.~ .... ~!.~:~~~~~:~!.~:~:::::: .. : ... ::.:: .. : .... :: ... ::.: ... : .... ::.: .. : .. ::.: ... :::: .. ::::.::.: ... :.:.:: .... :.::: ... :: .. :.:.: 
k star (bias corrected) 0.48 Data Follow Appr. Gamma Distribution at 5% Significance Level 

=~:=~~~=~~~===:=::=~~=~:=::=::==:~~==·~~=--~~~~~~:~§~l::=.:~:~~:~[=~=~==.:.:::~==:::=~~==---:======:~==:=.:=~=======::=:::: 
· .............. · ............ · .... · ............ · .. _ .... ·_ ...... ·· .. · .......... Ap·p·rox'i'mais .. ·C'hT .. s·q·ua·rs .. '\ia'j'u~~(~;·il·-----~:~H---·------·---------·-NonparameiricStaiisfl"CS----·------·-----·-· 
........................................................ _ ......................................... · ...... Adj'usts'd .. 'Lev·s'j' .. ofs·ig·nifi'cancs ...... ·· ........ Ojj·1·951'· .................. · ...................... · .... · .... · .... · ...... · .... · ........ · ............ · .... · .. · ........ · .. ·_ ...... _ .... · ........ · ........ · .............. ·95% .. ·C'LT .. ·U'ciT ................ 0·:·0'02Ei 

.................... -. .. .................. .... ....... .. ..... · .. · .. · .. · .. · .. · .. · .. · ........ · ...................... · .... · .......... ··r· ........ · ........ · ...................... 1"" .................................................................................. · .... · .... · ........ · .. g·s·O/~ .. sia·n·(ia·rCrE3'ootsira·pTj'cLr· ...... · .. · .... 6:·6027 
........... .. ............................................... -........................ -.................................. ....... 1".. . ........ ,J. ........... ......... .......... ........... ..... ....... ......... .... ........... ..... ........ ..................... ........ . ...... '1' .................. .. 

:.~.-~.--.=-::.~- .. ·And:~~~~::;j~:r~~-~~:::i~~~~I·· ... ~:~~~ l· . . .. -.- .-.. .. . . -. . ---95% ~;,:~::7r~ ~~~+ .. ~:~~:~ 
............... :.: ..... : ................................................... : ....... :: ... :~.~.i~~~.~~.~~.~.~.~~ .. r..~.~.~·.~:~~~ ... ~.~~~·~~~~~.l.· ... ~.:.· .... :.?:.~.~.~.I:.: .. : .. :· .. ·:::·.:.:· .. :· .......... :·.::: .... : .... : .... : ..... : ......... : ...... :::: .. : ....... : ... : .. : .. =~~ .. ~~~~~~.~.i·i~::·~·~·~~~ .. ~~~:~· .. ~~:~r· .. ·:·:·:::::·?·::?·?·~f 

Kolmogorov-Smirnov 5% Critical Value. 0.306 ! 95% BCA Bootstrap UCL! 0.0033 

~-::===:=~==::=~!=:::==~~=====t==~:=~!~=J:=:===-.E~=_-~=~~~~==-~_-=~y;;I~~~~~~~I;I~~~~~~~~r=~~~i~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL! 0.0104 _· .................................... _ .................... · ........ · .... _ ............ · ...... g·S·% .. ·Ap·prox'j'm·ate .. G·am·ma· .. U'C'Lr ............ · .. ·0,:·0,0~f1r ........................................................................................................................................ -............................................................................. 1"' .... . 

................................................................... _ .................................... ·_ .. 95% .. Ad}'usts·(j··Ga·m·ma .. ·U'C'Cl ................ ·0,:o0561 ...... -................................................................................................................................................................................................................ '1' ......................................... . 

........................................................................................................................ _ ................................................................................................... -., ........................................... 1.. ............................................................................................................................................................................................................................ ~ ........................................... . 
Potential UCL to Use I Use 95% Approximate Gamma UCL\ 0.0041 

............................................................................................................................................................................................................................................................................ 1 ............... _ ............................................................................................................................................................................. _ ............................. .L ........................................ .. 

Result or 1/2 SDL (chromium) 

General Statistics 

....................................................................................................... Raw .. Sta'tls'iics ........ · .... · .... · .. · .... · ............ · ...................................... · .. · ................ T .... · .......... · ...... · .......... · ............ · .............................. ·"Co·g:tra·ii·sfo·rm·s·(j .. ·s·tati·stl·cs· .. · .... · ..................................................................... . 

......................................................................................... ...................... . l' .. ... . ~ ,- -, . 

:-==:-~~~~~~=:=:~~~_=~~=_~=~-~::=~~~~=~~~~~~i~:~l~~~_~~~=~_~=-~~~=~=:::~~~~~i~~~~;f~~j~~ 
Medianl 11.55 ! SD of log Data l 0.35 

................................................................................................................... _............................................................... .. ..... j ............................................ , .................................... -.. .. ................................................................................................................................................................... { ......... - .............................. .. 

SD! 4.611! I 
., ...................... ~ .. -........... --............ -.......... -............. , ............... -............ _.............. ..-................................................ _ ..................................... ~.-............. ~ ........ --............... .! ...... _ ....................................... _.--.................................... --............. - ............. -........ -................. -.... -...... -----...................... - ............. -.......... J .. -... -.. --................ ----..... . 

Coefficient of Variation! 0.357 i ! 
..................... __ ._ ...... ~ ......................... _ .............................. _ .. __ ............... _ ......................................... _ ..... _ ...... _. .... t .................... ~.. .. ... ... ........ .. ... . . . ' 

.............................................................................................................. _ ................................................ : .. : .. :.: ........ ~ .. ~.~~.~~~~I ... :_ ....... :.?:.~:?.:: .. : .. :J:.: ..... ~· ... :::.:.·:·::::.: .. :.::::: .. ::::: .. :: ...... : ...... : ..... : .. ::: ... :::.:: .. ::: .... :: .. :: .. :::: .... :::: ... :.:.:: .. :::.: .... : .. :: ... : ... :::: .. ~~ .. ~.::.:::::.:.: .. ~:: ... : .. : ....... ~::.:~::: .. ::.:: .... :: . .l.: .. : .. : .......... :::: .... ::: .. : .. ::.: .. : 

Relevant UCL Statistics 
· ........ · .. · ...... · ........ ·· .. _ .. ·· ...... · ........ · .................. _· ...... ·-NormaCBIstrlbuti'on .. ·Tesi .... ·-· ........ ·· ...... _ .............. · ................ · ........ · ........ · .. · .. 1"'· ...... · ............ ·_ .. · .... · ........ _·_ .. · .. · .......... · ...... · .... 'L"09normal"'bi"strihuti"oii .. Yesi .. · .. -.......... · ...................... ·_ ................................. .. 
...................... _.................................................... .. .......... _ .. · .. ·s .. ha-pi'ro .. wiTk .. Tsst .. siaiisiicr· .. · .. · .. · .. 0..!8'f"r'~~_ .............................................................. ..·s·h'a .. pi·ro .. wil·k .. Tss'i"s·iaii·sii·cr· .. · .... · .... '6j~·9·S· .. 



21; 'u·J >.<.,;;~d ~hlpiro Wil~;C*;~~I:~~luel . 0.8181 . . L' i~_.:~~~ __ f~~~~~c~~~~~:::~1~_ 
=:~.=~=~:~~:~a~:~~~:~~~!~:~~~~~~~~-~-"-"~C=:::::=::-l=:·-~:=.~:~~:~~~~~:~~~-":"~~~~-~~~~~~~~~':"-.:-"~~-.-------

... " ............. -.............................................................................................................. · .... ··· .. · .. · .. ·····-··· .. ············· .. ······TI1·eta···St8-r (··· .. ···· .. ···2:··1"7"8-·i··············· .. ··· .. ··········· ............................................................... -.......... , ..................................................................................... , .............. , ............. ,., .. , ....... , ...................... , .. . 

: .. ::.:: .. ::,.::: .. ::: .. ::::::.::.:.:: .... :::.:.: ... ~:~:~.:.~~:::.:.:, .... ~~.~~:~:~~~~~:~~~::.~.~.~ ... ~.~~~:~~:y:~~~~:·:~:~?~?:1·:~~~: .. · .. ?~:::~:~~:: .. ~:·1·· .... : .. ~:·: .. : .. :·::.': .... : .... ::.:: ..... ~:~':::.::: ... :.:.:.:,:.~::: .... :: .. -.~:~~?~~~~~~~ .. ~~~: .. ~~~j~~~~~~.::: .. :.:::::.::.:::::::::::::.: .... : ... :~::~.::: ... : .... :::,:: ... ::::.:~:.::::::::: 
Adjusted Level of Significance, 0.0195 95% CLT UCLj 15.61 

...................................................................................................................... Adl'llsted .. ·chi' .. s·q'iJa·re .. ·vafu·el ............ 6·s·:·;7's· ........ 1 .... ·· ................ · ...................... · .......................... · .. · ................................................................... ·95% .. ji3C'i<k'ilwe .. ·Lk~If .......... ·1-i3j)2 .. · .... · .. 

............................................................................................................................................................................................................... · ............ r ...... ·' .. · .. · .......................... r .... · ............ · ...................................... · ................................................ g·S°Ic;·Sta·il .. da·rcfSootst .. ra·p .. UC[ .............. 1 .. S:·4T· ...... .. 

..... : .. ,:: .. :::.:::::,: ... :.: .... ,:~:.,.: .. ::.::: ... :::::: ... ::.::::: ... : .. ' ... :.: .. ::: .... ::: .. :::::.~~:~~~~~~:=~~~~~:~.~~:::~~~~::~~~!~:~~.i~:111::·.::,:: .. : .. ·::~.:.~~.~:.:r,:: ... ,::::~.:.:::::::: ... :::.:.:.::::::::::::.:::: .. :: .. ::::::::.::.:::.:: .... : .. : .. : .. :.::.: .. : .. :~ .... ~ .. ~ .. ~~~.: .. :~.: ..... :··:·:~·~~~: .. ~·~:~~~:~·~~~:=~·:~~~:~l·~: .... ·~·:~:~·:~:~:.~:":: 
Anderson-Darling 5% Critical Value 0.715 I 95% Hall's Bootstrap UCL 15.32 

:.:.:.:: .. : ... :::::: .... :.:.:: .... :::: ...... : .. ::: .. ::: .. :.:::.: .. ~~:·: ... ::,:: .. ~:::.:::~:~i .. ~~~~r.~~.~~~~·~.~~.~:.~~~~: .. ~ .. t.~~~~:~!~[: .... : .. ~~?.::~:~:·~~~ll: .. :.:· ...... :·:.: .. ::': .. :: ... :: ... : ..... : ... :::.:.:.:::::.:: .. :.:.: ... :::.:.: ... : .... :::::.::: ..... ~·.::~~~~: .. ~:~:~~·~:~:~i·~~ .. :~~~~~~~~.~::.~.~~[:::::::'::.~':~:::~:':':.:.:.:::': 
Kolmogorov-Smirnov 5% Critical Value 1 0.294 95% BCA Bootstrap UCL' 15.63 

.............. ·· .... ·Data .. ·appe·ar .. G·a·mma .. '[jls'iri'buted .. ·ai .. s·% .. ·S'j'g'n'ificance .. Cevei" .. · .......... · .. · .. ·-.. · .................... ··· ...................................... · ........ · ...... · .......... 95%"'C"h'e'b}is"h'ev(M'e'a'n';" Sd) UCL ...... ·2·ii·0'4 ........ .. 

............................................................................................................... , ............................................................................................................. ·, .............. · .................... · .... · .. l ............................ · ................................. _ ............................................................................................................................................................. + ......................................... . 
! ! I 

........................ _ ........................................... _ ........ _ .................................... _ ................................................................................................. _ .. t........... .. .......... + ....... _ .................................................................................................................................................................................................................. 1... ........................................ . 
Potential UCL to Use ! Use 95% Student's-t UCL! 16.02 

............................................................................................................ _ ............................................................................................................................................... , .......... L.. ............................. " ........... , ... ,., ..... " ................ , ................................... , ... ,. ..1 ................................... .. 

Result or 1/2 SOL (chrysene) 

General Statistics 
............................................................................................................................................................................................................................. '1' .......................................... 1" ............................................................................................................................................................................................................................. , .......................................... .. 

Number of Valid Samples 1 8 ! Number of Unique Samples I 5 
.......................... _ .............................................................. , ................................................................................................................................... " .......................................... 1. ................ _ ................................................................................................... _ ..................................................................................................... .1.. ........................................ .. 

Minimum! 0.00651 Minimum of Log Data! -5.036 
................ .-........................................................................................................................................................................................................... L ........................................ ~ ............................ _ .......................................................... - ............................................................. _ ................................................................ '1" ............................... , ........ .. 

Maximum I 0.02571 Maximum of Log Data I -3.661 ...................................................................... _ ............................................................................................................................................................. · .................. · .................. 1 ............................ _ .... · .......................................... __ .............................................. _ ............................................................. , ............................. , .......................................... .. 
Mean! 0.0094

1 
Mean of log Data I -4.785 

.................................................................................................................................................................................................................. : ........ ·t .......... · ............ · .... · ............ ·; ................................................................................................................................................................................................... · .......................... ·1 ......................................... .. 
MedIan! 0.007 I SO of log Data! 0.462 

: ... :.:::::: .. : .. ::.::,::.: .. ::: ..... :.::: .... ::::.: ... : .. : ... : .. ::.:: .. : .. :::.: .. ::~ ... : .... : .. :::.::.::.: ... ~: .... :: ... :::::.:::: .. :::: .. :: ..... :.:., .... ~ ...... :.:.:: ...... : ....... ' ... :.'.~: ... :::: .... :·.~:~L:· .. ::~:·:·~?·:·?:?~~-l[·::·:· .. ·: .. :·: ........ ::.~.::.:::.: .. :: ... ::: .. :::: .. :~:::.:.:.: ......... :.::::.:::: .. : .... :.::::~.:: .... : ..... ~.:: ... ::-~ .. ::: .. :::: .. ::.:.::::~ ... ::: .. : .. :: .. :::: .. :::::::.:: .. : .. :: ....... : .... :.: ... :,::.:::1, .. '::.'::':.::'::::,'.': .. '::.:::.:.::':::::: 

........... Coefficient of Variation I 0.697, ! 
........................................................ - .............................................................................. _ ........ , ..................................... , ....................... , .. , ........................................ , ................................................................................................................................................................ - ......................................................... 1"' ....................................... .. 

Skewness I 2.777! ! 
...................................................................................... _ ............................... _ ............................................................................................................................................. .1 ....................................................... , ....................................... _ .. _ ....................................................................................................................... , ......................................... , .. 

Relevant UCL Statistics .. · .............. ·· .................................... · ............................ Normal .. 'Oisirfbuti'o·il .. ·Tesi ............................................................ · ........ · ...... · ........ r·· ................ · ............ · .............................. · .......... "[ognormai .. ·Oistri·btJ'iion .. Test ................ ·_ .... · .............. · ...................................... . 
.................................................... -.................................................. · ...... · .... -s'ha·pi'ro·wiTi< .. Test .. statisiic·r .... · ........ · .. o,:·S,o·1" .. l ............................ · ........ · ............................ · ...... · .......... ·· ................................ ··S·ha·p·i·ro .. ViiiTi< .. Test"Stati's'iicT' .............. ·ifsii .. .. 

...................................................................................................................................................................................... _ ............... - ................ ! .......................... _ .............. , ................. - .............................................................. , ............................................................................................................................................. ) .......................................... . 

................................. ................................................................... , ....... _, ..... ~,~.~.~.i.~~ ... ~~~ .. ~._~.~!~.i .. ~.~~ .. ~.~.~.~..:.!.. ...... _ ....... ~.:.~.~ .. ~ .. ..1. ..................... _ .. , ........................................................................................... ~.~.~.~~.~~ ... ~.~.~~ ... ~.~~.~.i=.~.I ... ~.~I .. ~.=..1. ............... ?.:.~.~ .. ~ .... . 
Data not Normal at 5% Significance Level I Data not Lognormal at 5% Significance Level 

.............................................................................................................................................................................................................................. _........................... .. ...... , ......... _ ....... _ ......................................................................... _ ...................................... -.... .. .......................... -....... " .............................. -............................ , .................. .. 

...... · .............. · .................................................. Assuml·ng .... N·o·rm·a'j""[)'i'stri't;·uiiori'-.................. · .. ·_ ...... ·_ ........ · .. _· .... ··· .. · ...... ·l··' .... · .. '-.. · .................... · ............ · .. · .......... ·A~;-su .. ming .. Log'norm·i3i"'6is'iri'bu"ti·on-·-...... · .... · .. _ ...................... · ................ · 
I ........................ -................................ _ ................................................ -...................... · ...... 9s·%· .. siud'ent;s·=t .. ·uc[r ............ O~01'39r .. ·· .......... · .................. · ........ -.. · .. · ...... · .... ·~ .. · ............ ·-............ · ...... _ .... · ...... · .... · .................. · .. ·· ........ ·_ .... · .... g·S% .... H=ucLr ............ ·Ojj"1"39· 



"'),1'/f'~5~~~s'(jj~1~d f~r cs"t~~s~i .,' ,1ili;s~~Gibl "'f">:~5~'ct~YSheV (MVUE)B2L!,E;~1~~ 

::~=--~~==~~~::=-=~:~~~~~--~==~;~~~~~~I~~~~=~i~~~i====:==-===~~==1;~;~~~~~}~~;~~~~t~~; 
······ .. ·······················c·················································Gamma···6istrii,iiti·on···Tesi'·······-······························· .. · .. ········ .. · ...................... 1-.................................. ························-··· .. ······················"ba"ta···Ols"trlbiJ"ii"o·n ...... ······ .. ·· .. ········ .. ············-· ..... -............ -.... -................... . 

! 

:~~~::~-~=~~~=~==:-~~=.~-==::=~~~=~~:~~~~~~·==3]~;E~=::=~==~~~=~=======~~~~~~====:::-== nu star 43.09 I 
.................................................... -.-··········•·· .• ·.· .... ··························w .. ·.· ................. -....•..•..•...•........•..............•.......•.................••..•...•..•..••.•• " •... _ ....................................... t .................................... _ .................................................................................... _ ................................................ " .................................................. _ ......................... . 

Approximate Chi Square Value (.05) 29.04 Nonparametric Statistics 
_ ....................................................... ································· .. ··········"Adjiists·ci"Lev'sf'of"sl'g'n"iti"ca'n'cs' ··················0·:·0'1"95 ................................................................................................................ ····························,,·················"9S%· .. CCf"LfC"C ················0-:-£j·1·3":3" 

::.~: ............ :~. : .... :. :: ::'.: :'.:.'~': .. :.:. : .. ~~ .... ~ '~' .... :~ .. :~.~:: .... ~~~~~~~~~~:: 6~·~· .. ~·~~~:~·~~~~·~1·::····:~~::~:~ .. ·~ .~:".~.:' .. ~~".~~ .. : .'~ :~ ...... ' ... : ",,": ... :.: .:.~ .. --: .. ~.~.:: .. :.~~:~.~.':~: .. ~: ~ ~~.:.::.:~ .. :,,:.:.:~ ... ~.~~ ... ~~~:~~~.~.~~:.:~~.~ .~~' .. : .~: .. ? .. ~~~~~. 
J 95% Standard Bootstrap UCL 0.013 

............................ -.......... ····j\n·derson·:bi:lriirig·Test··s·tatis·tic .. ······--··{7'88 '1"· .... ".. . ..... " .............................................. " ........ 95%' s·ootstrap:i··uci:.)'···" "0':0'588 
............................................. " .......................................... " ................................................ -......... -............................................. -....... -...... -... ·· .. ··· .. ····················1 .. ········ .. ················ .. -...... -.. -................................................................................ -........................................................................................... '1".-..• -................................ -

Anderson-Darling 5% Critical Value -0.719 95% Hall's Bootstrap UCLI 0.037 
.................... -....................................... _ ...................................................... -.......................... -.......... -................ -........................................ ~ ........................................... L ......... _ ....... _ ......... _ .. __ ................................................................................................ -.-..................................................................... __ .. 1 .............. _ .......................... . 

Kolmogorov-Smirnov Test Statistic I 0.395 I . 95% Percentile Bootstrap UCL 0.014 
........................................................ ··········· .... ·Kolmog·o·rov=s·m·irn·ov··S%···Cii·tieaf'·va·il:i'er··········· .. ··0':·2·9S···+-·········· ...... ········ .......................................................... ·······························-.. ···9·5·O/~···BCA···Bo·otstra'p"-U-cL ... ············_·()':·o'1"44 
... -... -............................................ -...... _ ............................................................................................. -.. , .......................................... -.-......... _................................. . .................... -..... -........................................... -................................ -..... _ ................. -............................................... ····················· .. ···· .. ·········l······ .. ······-.. ·· .. _ ............ . ........................ ?~ta not Gamma Distributed at 5% Significance Level! 95% Chebyshev(Mean, Sd) UCLI 0.0196 

95% Approximate Gamma UCLI 0.014! i 
................................................................................................................... ·95%··Ad

J
USts·cfGam·m·a···U'ccr···· .. ·· .. ····O .. :·0'1·S6!· ..................... -................................. -........................................................................................................................................ -..................... -.-1" ....................................... .. 

..... ........ ............ Potential UCL to Use I Use 95% Student's-t UCL\ 0.0139 

··Rssu·it··o·r···1"i2 .. ·s6C(c·oiiait)····· .. _············ ........................... -...................................... -............ -............................................................................. -.................................................................................... -................................................................... -.......................................... -...................... . 

General Statistics 

.......................................................................... ·--·Raw··Staiisiics···-····- ...................................................... ·································T······ ............................................................ ·····"Co·g=ira·n·sfo·rm·eci'Staii·stlcs······ .. ··········· ............................... -.............. -........ -.. 

Median \ 6.945 I SD of log Data! 0.2 .................................................... -.................. -........................... -............................. _ ......... -.--...... -..................................... -......... -.... -.. -....... + ....................................... ~ ................................... -....... -... -........................................................................... -.-..... -..... -........................................................... -.. -··········-1··········· .. ·························· 
SD I 1.378 ! I 

........................... -.................................... _ ............ _ ..................... ...... _ ....... _._._.~ .......................... _ .............................................................. ~ .................. " ....................... j ......................... _ ......... _ ................................................•............. " ...................•........•............ Q ••••••• _ ••••••••••••••••••••••• ............................................. i ....................................... ~ .. . 

Coefficient of Variation 1 0.199 I I 

............ -.................. -......................................... -................................................................... -.............................. ·····················_··········Releva·nt··UC'C·Stati·stles .. ·· .. · .. ·········· .. ····· .... · .. ······················ .. ·· .................................................................................................... -...... -........ -............................... -. 

.......................................... -............ ·························· .. Normaj··Dls'irlbuii'on···Tesi ............................................................................. 1"' ............................................ · .. ········ .. ············Lognorma·(61stri'hlitlon··Ts·si·· ......................................................................... . 

Shapiro Wilk Critical Valuel 0.818 1 Shapiro Wilk Critical Valuel 0.818 
........................... -....... -................... -................ _ ........................ _ .......................................... _ ..... _ ......................................................... _._ ........... L .................... -... -_ ............. J .......................... _ ..••... _ ..... _ ............... _ ... _ ............. _ ............... _ ........................................... _ ..... _ ..................................................................... _ ........ .1 ......... . 

Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
.................................................................... ............... ~ ....................... -............................................. -.................................................. ············ .. ···· .. · ... · .. ··· .... ···· .. ·· ..... ······· .. ···i····· ... -....... __ ._ ...... ........... ~ ...................................................................................... _ .................................................. _ ..................... _ ................... _ ..... _ ..................... _._ .. 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCU 9.086 
........... -.- ... -............... --..... -...... _ .................................... _ ............... -.................................... _ .. _._ .... _ .. __ ................... _ ........... _ .. __ ..... __ .. _ ............. __ ...... _ ....... _.1.. ...... _ .......... _ ............ _ ............. _ .................. _ .......................... _ ....... __ ...................... _ ...............•................................................... _ .......... __ ....... 1... .............. _ ..... _ .......... _ ...... . 

95% Adjusted-CLT UCL! 7.771! 97.5% Chebyshev (MVUE) UCL! 10.02 



~::. ___ .J~l.t]t:ri');·L~cnl;;;:b~:;:c-c.:'i.; I. . ........ , ·1< ·t-: .. i: .. ····:'::;(n:~~~.i~'; i·t~",d:,·· ';,.:,. _LL,,/~,~· .'I·;;(2'·:j,EY:'.I;.:~{ .... .. 
Gamma Distribution Test ! Data Distribution 

............................................................................................................... ···· .. ·········j(-sta·r··("b"i"as···corre·cteCijr·· .. ·······1··8:"1""·········· .. l·····························_····· .... ···i)"ata"·appea·r··N·o·rmaf·a"t"··S%"·Slg·,,·i·flca·nce··Lev·e"j""·············· .. ···_·_· .. ·_······ 
---------------------------Tii,;taSiiir-O~383T--------------------------------------------------

====~======:~~=~~~~~~~;;q:u~~e~;u~~4:~~~~~::::r-~=:=-==:=-===::==-:;o;;:;e~;;;~~~;;=-::::~==-:==~::::=: 

=~==:::=:==~~=~~:~}~~~~:;~~r~~~ =-~~~~:1==~~==::-~=====~:=~=~~===~;1~~;;~ :~3~~~= 
! 95% Standard Bootstrap UCL 7.683 

----------------------Aiide;:so;;~Da~ingTeSi-statiSiicl------ii~26iit----------------------------------95%-sooiStriip:i-UcLr--"7:852 

:-:::=::::=~:==:=::::::~~~~~~~~~~~t~t~~~~~I=::=~:~::lr===:=:=::==::::::==~;~:e~~~~f~~~~:g~-=:~::~~ 
............................................ __ ........ ··· .. · .. ··Kolmog·orov=S·mi·r"·ov··S·%· .. criiic·af·Valu·s· · .. ··············-c):·2·94·····:························· ...................................................... ·········· .... · .. ·······················-9·5·O/~·-BCA··Bootstrap··UC·L ·_· .. ···· .. ·····;]":·6·8g····· 

·················"bata···app·s·a .. r··Giim·ma· .. blst"rl"b"utecfai·S·%···s·i·g·"i"flca·,,·ce "Levei············ .. ·····t······ .. ······················· .......................................... _ ................ ·9s°Ic;·"ch"sbysh·sv("M·ea·n·;·"Sdj"··UcL ····· .... ·········9·:·6"62····· 

........................................................ ···············As·s·lJ"ml"ng···Gamma···D"is"ir"fb"iJ"iio·n····.................................................. . ....................................................... ············ .. ······················g~i%···Che"by·sh"sv·("M·ea·n·;···sarUcCr········1··1··j·9·········· 

.... _ .................. -......................•.... -... -........................................... _ ............ _ .. -.......................................................................................... . ..................... -........... . .......................................................................................... -........ _ .......... ··•··· ... ·············_····_···············i············ .........•. _ ......•.......... 

95% Approximate Gamma UC 8 i 
................................................................................................................... _ ............................................................................................................................................ + ............................................... -................................................................................................................................................................................................................ . 

95% Adjusted Gamma UCL 8.3 

Potential UCL to Use ( Use 95% Student's-t UCL 7.862 
......................................................................................................................................................................................................................................................................... L. ................................... _ ................................................................................................................................................................................... 1.. .........•.............................. 

. Res·u"!t··or·1i2··s·6C(co·p·perj""" .. ············ .. ········· .................................................................................................................... _ ....................................................................................................................................................................................................................................... . 

..... _ ................................................................................................................................................................. ···························· .. ·····················-<39neraTStaiistlcs··········· .. ···························· .............................................................................................................................. _ ........................................... _ ....... . 

....................................................... ·············· ........ ··························R·a·w··Sta"iis"iics······ .. ···_···· .. ········ .. ········································ .. ····························T······· ........................................................ ··············To·g=tra·"·sfo·rm·e·ci""Stati·s"ti·cs······ .......................................................................... . 
! ............................................................. _ ..• _ ........................ _................ . ...................................................................................................... , ..............................•........... , .......................... _ ........................................................................................................................................................... ·····································T················ ......................... . 

Minimum I 8.33 I Minimum of Log Data I 2.12 

.: .. :: ... ::: ...... :::::::.~ .. :.:.:::.::::.:::: .. :.: ... ::~: .. ~: .. ~:::~.: ... ::: .. ::.: .. ::~:.::.:.~::::.:::.::.:: .. :::.:.: .... :.::::.: .. ::.:.:: ... ::::.:::.::~.:.:::::::·::·:::::::·:::~~~:~··1C::::.·:::~:~:~~::.·~:.·· .... 'I::··:··:··::·:·:··::··~:·:·:··:::·:··:::·:·:·:·::::··:.:::.: .. :~.:::::::::.::: .. :.: .. :.:::: .. ::: ... :.: .. ::::.: .... :::::::.::::::.:::::::.:.:.:.~:~.~.~.::~~.:~~.~ ... ~.~.~~ ...... ::.::.:.::::~~~~~:::: 
Median 12.55 SD of log Data! 0.467 

! , ! 

Coefficient of Variation I 0.488 I I 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
.............................................................................................................. S·hl3'pTro"\vjTk··=r·esi"Stati"sticr···········C)","S4·S··· ................................................................ ····· .. ········· .. ······· .. ·····················Shap"i"ro··wi"i'k·Test .. s·tatisiicr···· .. ·······Cj':S·8ij""·· 

. . ...... ....... .. .. . .. . ............. ...... .... .. .. ..... . ..... ~:"h·apj·ro·"\i\ij"ik· Criiicaf"\i ai ue·1· .... ···0 :·8·1·8 . . ..................................................... ········ .. ·········· .. ······ .. ·· .... ·············· .. ·S·hapj .. ro··wil"k···criiicaf"\lal"u·sT· .. ·············o·:if1·S····· 

....... -~., ......... -............................... -......................................................... -............. _ .......................•.. -................................. -...............................•. : ............................................ i ................................ -.................. -.............. _ ....... ..,. ................................ _ ...........•.•..... -............................................................................................. .t ..••..• _ ••..••...••.••.••• , ••.•.•••••...•.. 

Data appear Normal at 5% Significance Level ! Data appear Lognormal at 5% Significance Level 
.............................................................................................................. _ .............................. _ ................................................................................... ········· .. ···· .. ······ .... ········ .. 1·········· ............................... -...... - ................................................................................................................................................................................................... . 

! 

95% UCLs (Adjusted for Skewness) i 95% Chebyshev (MVUE) UCLj 26.14 
........................................................................................................................................................................... ·· .. ·· .. ········· .. ····· .... ············ .. ···1·············· ............................ + ............................................................... _ ............................................................................................................................................................................................... . 

95% Adjusted-CL T UCLl 20.34 I 97.5% Chebyshev (MVUE) UCLI· 30.9 
I , 

.................................................................................................................. -.................................................................................. _ ... _ ........................... ······ .. ··················r····_·················· .. ···· ..................................... _ ............................................................................................................................................................................................ . 
, 

............................................................................................................................................................................................................................ ···· .. ···········l····················· .. ············•·· .............................................................................................................................................................................................................................. . 

Gamma Distribution Test I Data Distribution 
.................................................................................................................. ······ .. ···········"k"sta·r··("b"i"as··corre·cteCijT················3:·3·S3··"1""···_···································j)"a"ta··appea·r··No·rm·af·ai·s·% .. ··s·i·~i,,"jfica"ce·"[evef····· .... ·································· 
.................................................................................. _ ............................ ··················_······························Th·sta···S"ta·rl········· .. ······~rS·3fT····················· .......... _ ........... -................................................................................................................. _ ...................................................................... . 
.. _ ........................................................... _ .. _ ................................................. ······ .. ····_··· .. ········ .. ·········_··_······ .. ······"·u··s·taA············S·3:·6·S·········1·················· ...................... -.... _ ........................................................................................... _ ................................................................................................................ . 

~ ! ······················· .. ·· .. ··························App·roxi·mate·Ch·j··S·q·uare···vaiu·s···{osyr·········j 7":·S2········r··············· .. ····· .. ··············_··· ... Nonparametric Statistics 



;~j", ..',k;;;'~djU~t~L~~~j~i~i~~ifiC~~~~:';~,'t,';tt'I; ,h*, , !"9~~'6LT UCLf- 19.~1 • 

........................ --.-..... -......... -.......... ·· .. ············-··--·Ad]"usts·cfC·hi"Sq"i:Ja·rs··\ialuel············:i4.·4S--·······I-···············-···· .. ···· ............................... _ ..... --.--...... -.- ............. ····-········-···_······ .. -·s5°1c;-"Jac"kkni·fs·"iJCcl·_·······2·o~f7-······-· 

Anderson-Darling Test Statistic! 0.476 \ 95% Bootstrap-t UCL! 23.91 
! ; i .............................................................. --.. _ ...... -.............................................................................................................................................. , .......................................... "1" ........... -...........................•.... _ .. -............ --............................................................ -............................................................ -........ -...... -.......... ..,. •.. - .................................. . 

Anderson-Darling 5% Critical Valuel 0.719 I 95% Hall's Bootstrap UCLI 21.16 

Kolmogorov-SmirnovTestStatisticl 0.192 95% Percentile Bootstrap UCLI 19.18 ................................................................. ---........................ _ ................................................. -.......... -.... _ ..... -........................................ + .............. -......................... .1.. ..................................................... -...... -...... -.. -....... -... -.......... -.................... -........ -...................... -.--....... · ............. · ..... · .... · ...... · .... ·.·.·· ....... 1· ... ·-.........•............. -........... . 

Kolmogorov-Smirnov 5% Critical Valuel 0.295 I 95% BCA Bootstrap UCLi 19.81 
.. · .. · ...... · ...... Oata· .. a·ppea·r .. Ga·mma· .. i51sirfb"lited .. ·ai··S% .. si·g·iiTflca·iice .. 'Lsvei'"··· .. · .... · .. · .... r .......... ·· .................. · .. ·· .............. · .. · .................... ·· .. ·· .. · .. ·· .. · .. · .. ·SS% .. Chs'byshsv(M·s·a·i1:··Sd)""UCCr .... · .... ·2·Ei':-E54 ...... ·-· 

i i 

................................................................................................... :.:~ ... ~~.~.~~~.~.~.~~.: ... ~.~.~.~.~ .... ~.~ .. ~.L .. · .... ···~·~··~~~-··-··lL._ ..................................................................................................................................................................................................................... 1.. ....................................... . 
95% Adjusted Gamma UCL I 23.64 I 

~~-~~~~~~==-~-~===~i~~~~~~~~~~~~~~-~~~==~~=~=~~l=~=~=~~~~=~~~=-_~==~~~-~=~~~i~;i;i~~~~~~~~=i~~~~~= 
.. R·eslilt .. or .. ·1i2-S"[jC .. ci'ro·i1f .... ·· .. · .... ·· .... ··· .. · .. ······ .......................................................................... -......... -............................................................................. -.... -----... -.............................................................................................................................. -.. -............ -........................ -....... -....................... -

General Statistics 

====~~==~=~~=~===~=~===~~~~~~~~~~~~~~[=~=~===I=~~===~=~~~~~~~ .. -.~~~ .. ~.~~~~~~.~~~~~~~~~~~:~~ ...... 
............................................................ _ .... · .. ···· .. · .. R·aw .. Sta"ti"siics· .. ··· .... ·· .... · .. -.... · ......... _ ................ -............................ ··············T .... ···· .. ··· .. · .... ·· .... · .. · .. ······ .... · .... ·· .. ·· .. ···· .. · .. ·········· .. ·"io·g=tra·iisfo·rmed .. Stati·sti·cs· .... · ......... --... -.... . 

................................................................................. -................................................................ _ ...................................... , ........................... ··· .. · .. ··· .... T .. ·· .... · .. ··· .... ·· .... · .. ·· .... ·· .. · .. · .. -.. · .. ·· .... ····· ..................................................................................................................... _ ........ -...................... . ......................... -......... . 
, Maximum 1201 00 I Maximum of Log Data, 9.908 

.......................... -......................... --..................................................... -.................................................................... -................................ ·· .. · .. ··i .... · .. · .. · .. ·· ...... ·· .... · .. ···· .. ·· .. ·· .... ·· .. ·· .. · .. ····· ................................................................................................ -......................................................................................................... " .......................................... .. 
Median! 15500 1 SO of log Datal 0.214 

-=:=~=:~~-~~-=~=~=:~~:-~~~=:=~::~--~~~~~~~~;~;~~~~11~~~f2!~E===~=_===~=~ __ ~~ ___ --__ ~=~=_::=~~==:: __ ~-=:~ __ E==~~ __ = 
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Result or 1/2 SOL (m,p-cresol) 

General Statistics 
.............. " ....................................................................................................................................................................................................................... ··············· .. ·········· .. ·· ...... 1········ .. ······ .. ·· .... · ...................................... _ ......................................................................................................................................... ······ .. ············1·································· ......... . 

Number of Valid Samples I 8 Number of Unique Samples! 7 
................................................................................................................................................ _ .......... _ ............................................................... < ........................................ .1. .......................................... _ ................................. _ .............. _ ..................................................................................................................................................................... . 

SO 0.0092 
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Relevant UCL Statistics 
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Normal Distribution Test I Lognormal Distribution Test 
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...................................................................... _ ............................................................................................................................................................................... ····· .. ·······T···· .. · .. ··· .. ·· .. ···· .. ····················· ................................ _ ................................................................................ _ .......... _ .......................... _._ ..................................................... . 

..................................................................................................................................................................... -................................................................................................ .1. .......... -................................................................................... " ............................................................. _ .................................................................................................... . 
Assuming Normal Distribution I Assuming Lognormal Distribution 

-~!~-~~:=~~:~5~~~~~~~~~f~!i~ii~i:~_~;i~t~~~i~~--~~:_~~~~~1~:1~1~tj~lf~t~!~I~:~!~ 
-------------------------GammaDlstrib,jiionTest---------------------I-------~---------------baia-bisi;lbiitio;;---------------------------

Theta Starl 0.0045! 
....................................................................................... _ ........................................................................................................................................................................... ) ........... _ ............................................................................................................................................................................................................................................................. . 

nu star 51.87 i 
................................................................. ············ .. · .. Approxi"m·ats .. ·c"h"i"··s·qua·rs .. \ialu·s·""(05yr····· .. ··"3"6·:·33 .. ···· .. ··r .. ·········· .. ·················· .. ································· .. ········ .... N-onparamet·ilc··Stati·s"tic·s································· ............................................... . 

=~~:=:~:====:===~==:~~~~~~~~~i~~~~~~~E~~l~--:::===~:::~:==::~===~=::==;~~!I;~~~~~~F=~~;~= I I 95% Standard Bootstrap UCL i 0.02 
..................................................................................................................................................... _ .......................................... ······ .. ··· .... ··· .. ·•··· .. ·1··········· .. ······ .. ··········· ................................................................................................................................................................................. ····· .. ·········· .... ······· .. ·········· .. · .. ····· .. ·····t··· ....................................... . 

Anderson-Darling Test StatistiCj' 1.626 1 95% Bootstrap-t UCLI 0.0564 
............................................................................................................................... _ ....... _ ... _ .................................................................................................................... J. ......................................................................................................................................................................................................................................................................... . 

Anderson-Darling 5% Critical Value 0.719 I 95% Hall's Bootstrap UCL! 0.0455 
.............................................................. ························"i(olmogorov=S .. ml·rn·o·v-Tsst·S"iati"siicr .. ·············O·:·4·0'1····t··········· .. ··· .. ·· ..... _ .................................................... ········ .. ············95%···P·s·rc·s·n"iife .. ·Eioo"ts"tra·p···U'clj··········_·····oj12·1·2 
............................................................................................................. _ ............................................................................................... _ ....... t ........................................ ..1. ............... _ ................................................................................................... _ .......................................... _ ......................................................... ~ .................. . 
.......... ...... .. Kolmogorov-Smirnov 5% Critical Valuel 0.295! 95% BCA Bootstrap UCLI 0.0244 
. -·-·oa~-~~a~~;6~~6~e~~~%~~n~~~;[~ef---r-------------~~%~h"~~~~~~~fO~[r--~~~ 
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............................................................................................................... - ................................................................................. - .......................... ····· .. ················_······ .. ··········1'·· .. ········· .................................................................................................................................................. _ ........................................................ + ...................... _ ................ . 
Assuming Gamma Distribution , 99% Chebyshev(Mean, Sd) UCL1 0.0472 

................................................................................................................................................................. _ ........ ~ ............................................. , ............................................ 1... ......................................................................................................................................................................................................... _ .............. ~........ . ............................... . 
95% Approximate Gamma UCLj 0.0212i I 

... : ......................................................... · .. ·· .... ···_ .. ··············· .. ······ .. ······ .... ·9S-%-·AdjiiS"ted··G·am·ma··'O'CLT········ .... ·· .. 0':·0'233l···· .. ········· ......................................................... _ ............................................................................................................................................. "1" ..................................... . 

! l i ......................................................................................................................................................................................................................... .,.. ......................................... y-............................ _ ... _ ................................................................................................................................................................................... _, ........................................... . 
, ! 

............................................................................................................................................................................................................................... 1... ....................................... 1. ................................................................................................................................................................................. _ ...................................................................................... . 
Potential UCL to Use I Use 95% Student's-t UCL! 0.021 

·Resu·ii·or··1i2···s"B[··(·ma·nga·n·ese)··········· .. ··· .... -......................... _ ....................................................................................................................................................................................................................................................................... -.................................................................. . 

General Statistics 



~~ N~~ber of vaL sampl~1 8 ~-- j . ·~:k;_\:~~~~~;~m~i:~~~:~~~I('~'~-,-j 
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Mean 487.6 1 Mean of log Data 6.162 
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SD! 124.2 I 
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......................................................................................... _ ..................................................................................................... · .. · .................. · .. · .. ·T ........ · .......... · ................ · .... l .................. · .......................................................................................................................................................................................... _ ... _. .., ................................... .. 
. Shapiro Wilk Test Statistic! 0.921 I Shapiro Wilk Test Statis 0.941 
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=~:-:=:: __ ::~==:===~~:~==~=~~5i~~~~;~~~~~f;;~E:~I:=~~==-__ ~:::=:: __ =:_:_:i~;~~~~i~;~~~~~~31!_E= 

nu star! 186.6 I 
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... ......... Anderson-Darling Test Statistic I 0.297! 95% Bootstrap-t UCLI 592.1 
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Kolmogorov-Smirnov 5% Critical Value 0.294 ! 95% BCA Bootstrap UCL! 567 

........................................................... _ ................................................................................... _ ........................................................................ _ .. L .................. -................... J ........................................................................... -................................................................................................................................................ ..i .......................................... .. 
Data appear Gamma Distributed at 5% Significance Level I 95% Chebyshev(Mean, Sd) UCLi 679 
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General Statistics 
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Median j 0.00391 SD of log Data! 1.357 
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Skewness! 2.624 ! i 
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Assuming Normal Distribution I Assuming Lognormal Distribution 
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Adjusted Level of Significance

i 
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. .... Kolmogorov-Smirnov 5% Critical Valuel 0.305 I 95% BeA Bootstrap UCL, 0.0188 
.......... , .... ·Data .. appe·a .. r .. G·a·mma .. i5is'ir'fbu·te·(j· .. ai·s·%· .. S·i'g·n·i·ftca·n·ce .. ·Levei" .. · .. · .......... T ............ · .. · ...... · .. · .................... · .................. · ........................ 95%· .. Che'by·sh·e·v('rV1·e·a·n; .. ·s'd)"U-c·LT ............ ·0':·0'2-9 .. .. 
.............................................................................................................. _ ............................................................................................... · ...... · .... r .. · ...... · .. · ............................ ·~ .................... · ............................................................................... , .......................................................................................... _ ........................... j .......................................... .. 
......................................................................................................... _ ........................................................................................................... I.. ..................................... J ....................................................................................... :?:.~~ ... ~ .. ~.=.?~.~ .. ~.=.~~.~ .. ~.~.~.' ... ~.~! ... ~~:..L ............... ?~?..~.~ .. . 

Assuming Gamma Distribution J 99% Chebyshev(Mean, Sd) UCLj 0.0558 

95% Adjusted Gamma UCL! 0.03131 
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Potential UCL to Use Use 95% Approximate Gamma UCL! 0.0232 
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Result or 112 SOL (molybdenum) 
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1
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Maximum! 0.6 I Maximum of Log Data! -0.511 
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Medianl 0.06 1 SD of log Datal 0.881 
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SD! 0.191 i ! 
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Coefficient of Variation I 1.312 ! i 

.......................................................................................... _ ...... --........ _ ................................ --................... ! , ! .......... S .. kewnessT .............. 2·:·4·6·f T ........................................... --.......................................................................................................................................................... ·T .......... · .......... · ...... , ...... · 



Relevant UCL Statistics 

Shapiro Wilk Test Statisticj 0.569 I Shapiro Wilk Test Statistic! 0.673 
.................................... -... _ ................ -............................................... -............................................................................................. -.. _.......... . .................. -...................... , ............... -... -........... -... _ .......... --............................................ --.... -................ -.. --............ -............................. -...• -.. --........ -................... .J. ........... -., ......................... . 

Shapiro Wilk Critical Value
l 

0.818 I Shapiro Wilk Critical Value! 0.818 
.... · ........ ·, .. · .............. ·Oata .. ·n·ot-·N·ormaT'at-S%·Slg-iliii'can·ce .. Level" .... ·' .... · .... · .. · .. · .. · .. · .... · .......... · .. r .......... · .. · ...... -· ................ ·'[)'ata· .. not .. Log·norm·af .. at"·S·% .. ·S·i'g·n·ifica·nce .. Levej'· .... · ........ · .... ·~ ...... · .. 

::~~:=:=~=~=:::::::=~~~;i;~~~;;~s~~~;,~:~=::--::~::~:~·~-~-==:l:==:~==:~·-==:=~~;~;n~~~;;~i·~;~~~;~;~~=-=:=::--.=~:--~= 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 0.306 

:.:'.':.":'::::::::':.:.':'::::.:'::':::.:':':':.::"':.::::.:::.':'::":~~::'~:.'.::::.:'.:":~:::::::"":':::'::·~_~·~~"~~!:~.~~~ .. ~~~~~!::~ .. ~:~.r::: .. ::.·:.::.:?:::~~:·::::··:lt·:==::=::----=:=:::-=~==~!~~~~fi:Y~~~~~(~~~~~~~r-=~~~= 
95% Modified-t UCL 0.283 99% Chebyshev (MVUE) UCL! 0.533 

...... · .................... · ...................... · ............................ · .... Gam·i1i-a-·o,isti'fb'utlon .. Tesi .. · ....... · .................. · ........ · ........ · ................ · ...... -.. · .... ·r .. · .. · .. · .... · .... · ...... · ...... · .... -· .. -·· ............ , .. · .. · ............ ·· ............ · .. b~ita .. 'Disiribuii'o·n .............. · ........ · .. · .. · ...... · ...... -· .......................... -........................ -. 

.............................. , .................. _ .......................................................... _ .... _ .............. _ ................ _ ....................................... , .................... , ............. _ ........ _ ................ _ ............ !..-............................................ -.............. _ ............................................. -.. -........................ _ .... , ............ , ................................ -................................. -.... -........................... .. 
k star (bias corrected) I 0.8571 Data do not follow a Discernable Distribution (0.05) 

............... -......................................................................................... _ .................................................................................................. · .......... r .................. ·-· .... ·-· .......... ·i .. · ...... · .. · .. · ...... · .............................................................................................................. -..................................................... -............................................. --......................... .. 
nu staq 13.71 I 

........ .... ....... -...................... Ap'p'rox}mate C'ili"S'quan3\iaiu's'(os)1' "-6'.3'72"1'" . ... ...... ........ . ....... '~j'o'npa"ram'etric" Stati·stics· .... ................................... -........... -
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Adjusted Chi Sqyare Value

l 
5.162 I 95% Jackknife UCLi 0.274 

............................................................ -....................................... -...... _-..... -........................ -........................ --.......... , ................................... 1 ............... -.......................... 1 .................................. _ ........ -.... -............................ _ .............. _ .................... -............................................................................. _ ......................... , ........................................... . 
I 95% Standard Bootstrap UCLI 0.25 ..................................... -............................................... -........ · .. Anderson~'[)a·rjTn .. g .. Tes't .. s·taiisiicl .................. 1 .. :·~i'6 ........ 1"' ............................................. -..... -................ , ................ · ........ · .. · .... · ............. · .. · .. -...... · .... S5·% .... B·o·otstra .. p-~t-U·CCr ........ · .... j~2·99 .. .. 

.... · .. · .......... · .. · .......... · ...... · .. · ...... · .... · .. · ...... · .. · .. ·_ .... · .......... K·oi·mog·o·rov·~S·mfrnov·Tes't .. Siaiisiicr .. · ............ 6:·4'O·s .... r ............ -.......... · ............ · .... , .. -............ · .. ·· ...... · .... · .. · ........ · .. · .. · ...... s5% .. ·p·e·rce·ntli'e .. Bootstra·p .. ·u·cL·1 ................ ·0':·263'" 

.... · ...... · .............. · .... · .... · ...... · .. · ...... ·-............ · .. · .. 'Ko .. imog·o·rov=·sm'irn·o·v .. 5o~ .. ·cr'iiic·a'j"vaiu·et ...... · .. · ...... b~·3-............. , ......................................... -.................................................... · ........ · ............ S·5·O/~ .. ·B·CA .. Boo'tst-ra·p .. ·ucLj" .............. ·'6j2s .... · 

.. -.................................................................................................. -........ -...................................... _ ................................. _ ....... _ ..................... ~ ....... J ........................................... J ..... _ ...........• -....................... _ ............................................... _ .. _ ..................... _ .................. _ ............................... _ ................................................. ..! •.• _ •..•..••.•.• M •••••••••••••••••••••••••• 

-----~~~.~o:~-"-rn~~~i~~~~-~~·~~-~!~~!~~~-""'-~FI--_ .. _t-------· .. ---------9;~~~~~~~~~~~~::~l-~~H-~~~~8--
-----:~:~~:=:=~"-~~~~~~:;i~~~~1~~~:~.~~~=~;;I:--:=:===.~_====::~=~=:~~~~=~~~~~~~~~i~~~::s.:~:_u~c~' 0.818 

.................................................. _ ....................................................... _ ............................... _ ....................................................................... · .... t ...... · ........................ · .......... l.. .......... · ...... · .. ·- .. ·--...... · .. -.............................. -........................................................................................................................................ -...... _ .. +.. .. .. _ ..... -....................... .. 
95% Adjusted Gamma UCL i 0.387 I ! 

.................................................................. - ... _ .......... -...................... -.............................................................................................................. 1-.......... -................ _ ........... 1" .... -. __ .................................................................................................................................. -........ ---...................... -...................................... ( ........................ -.. --........ . 

............................................................................................................... _ ..................... _ ................. -............ -.... -........ -..................................... 1... ............ -.......................... 1.. ......................................... -.... -..... -............................................................. -.......................... _ ........................................................... -.......... 1... ....................................... .. 
Potential UCL to Use 1 Use 95% Chebyshev (Mean, Sd) UCL! 0.44 

............................................................ _ ........................................ _ ........ _ .. _ ............................ _ .... _ .............................................................................................................. _ ... 1... ......................................... _ .... _ .......... __ .................................................... _ .......................... _ .................................................. _ ......... _ ........... .L ................ _ ....................... . 

General Statistics 
........................................ -............................ -................................... --........ f~j'u-m't;er·of'\jaj'j'd .. ·S·a·m·piesT·· .... · ...... 8· .. · .... · .... · ...... ·r ........ ·-........ · .. · .... · .............. · ...... · .............. · ............ · ........ -...................... N·u·m'be·r .. of''LJ'nique· Sanlp'j'es l' -... 8 ........ .. 
............................................................................................................... _ ................................. _ .............................................. _ .......................... ..! ................................... _ .... _j ...... _ ................ _ ...................................................... _ .. _ ...................................................... _ .................................................... , ................ _ ....... _.1.. ........... _ ....................... .. 

Raw Statistics Log-transformed Statistics ........................................................... -.......... -...................... _ .. · .... · .... ·-.. ·-· .... · .. ·· .. ·· .. · .. · .... -...... · .. -...... -...... · .. · ........ M'i'n·i·m·u·mr ...... -.. ·1·ij-.. · ...... · ... -.... -... .. , ............... · ................ · .................................. · .. ·· .. ·· .... · .... MTn'i'm·lJ'm .. ofTo·g .. ·o,a'ta·r .............. ·i:s·1· ........ .. 
...... -...................................................................... -...... -........................ -.............. -.......... -................................................................................. ~....................................... .. .... -... ..... .. ... ............ .. .... . . ..... .... . ....... ........... . .............. · .... ·· .... · .. ·· .. -r·· .-.............. _. 

Maximum I 20.6 ! Maximum of Log Data i 3.025 

Median 1 16.65 I SD of log Data 1 0.193 
................................................................................................................ -.......................... -................. -................ -...... _ ... -............................... -1 .......................................... ..1 ............. , ....................................................................... , .............. -............................ - ................................................................. -....................... ~ ......................... -................ . 

SD i 309! I ! . i I ................................................................... -......... -............................... _ ........................................ -...... -.......................................................... '1'-....... -................... -.......... 11 ............................. -.................................................................................... -....................................... · ............................... · ........................... 1 ........................ · ............... -.. 
Coefficient of Variation i 0.189, i .......... -.................... -...... -............................. -............................ · ........ -...... · .. ·-· ...... · ...... · .. -........ ·· .. · .... · .......... ·Sk'e\\iness-r-.... · .. ~(i0427· .... ·J'· .. · ........ · .......... -.... -........ · ...... · .... -........................................................................................... --.. · ...... · ...... -· .. · .. -· ...... · .......... · ...... · ........ · .... 1 .. · ...... · ...... · .. -...................... . 

.................................................. _ .......................... ~ ... _ ... _._ ............................................. _ .. _ ................. _ ....... " ................ _ .......... _ ......................... .t ...................................... _ ... _ ... _ .... __ ........ _ ... _ ................... _................................................................ .. .......................... _ ........... _ ................ _.. .. ..................... _ ............ ~ ....... _ ............ ~ .......... _ ......... . 

Relevant UCL Statistics 
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.............. , ............................ _ ...................................................... · ............ · .. ·· ................ ··k .. star: .. ('t>'ias .. corre·cted) .............. 1'9·:·56 .... · .......................... · .... · .............. ·6ata .. ·a·ppea·r .. No·rmaf'ai'S·% .. ·s·j·g·n'i'flca·nce .. Levef ............................ · ............ .. 

::::.~::.: ..... :::.:.:.:~ .. :~:.:~~:.:.:::: .. :.::: .... : .. :.:~:.::.: .. ::::: .. ::.:.:::: .. ::~.:: .. : .. :.: .. ::~~ .. : .... :::: .... ::.~:::: ... ~.: .. : ... ::.: ... ::':.:.::.:,.: .. ::.:::::!~:~~~ .... ~~~~ :·::: .. ·:: .. :~·:~~·~~~:~·~·!I .. :·:· .... ·: .. :· .. :· .. ·:·: .. ~::·:~~.:.::.:: ... :: .. ~.~ ...... : .. :.::.:.::: .... : .. ::.~~.: .. :: ... : ..... :::.:::::::~ .... ~::::: .... :.::.:::: .. :~: .... ~.:~::::.:.::.,: ... ::::::: ..... :: .. : ..... ::::~:: .. ::: .... : .. ::.::.:::.: ... : ... :: .... : .. ::~::: .. :::::.:: ...... : 
nu star 312.9 
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· -------- --- --------Andersoil-Darllng -1' estSt.t;si( ----6:36:f t -. -- ----. ---- ---- . ---9:~~~~~~rdB:~~:::~~~1 . ~-::~~ -. 
.. . .. , ...................... " ...... "Andersoii:b'a·rling"·S%"Cri'tica·j vail.' o.i1tff" .................................................... , .... · .......... ·g·S%· .. ·Haiii .. Boolstra·p .. U'cLj··· ·1·7:'8·9 .. · .. ·· 
· ................... -........... - ............... 'Koimo'gorov::S"mi'rn'ov"Te~£Stati'Stic ........... '0':2"1"8" r ..................................................................... ~}'"5%··Perc·eiiti·le .. ·Bootsirap "uci .... '1''7:9'6' .... .. 

.... :.: ... :.:.:: .. :.:: .. : .. : .. ::.: ... :.: .... ::.: .. : ... : ... ~ .. ~.:·:.·~~~~~~.~~.~~.~~~~i:~.~.~.~· .. ~:~: .. ~~~·~~~.~.j .. y:~.~.~:~:L~·:.·:·:.::.·.?::·~·~~ .. :.lli·.:.: .. ·: .. :~: .. : ........ : ............... : ............ : .. : ....... : .. : ... :.:::.:.~ .. :.:.:: .. : ...... : ........ : .. : .. : ..... ~:~~~: .. ~~~.:~.~.~.~~~~.~.~:.~:~:~.L: ....... : .. ~ .. ?:~=f.: .... · .. 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 21.09 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCLj 27.2 

~~:~=~~~~--~~~-~~~:~~~~t~~~~~~~~~~~~j~=~~-;~ll~=~~~~-~~~-_~~~~~=~;-~~_~-~_~~~~~;~~~~I:~~~~== 
Potential UCL to Use Use 95% Student's-t UCLj 18.4 

................ _ ................................................................................................................................................................................................................... _ .................................. .1.. ........................................................................................................................................... _ .............................................................................. L ....................................... .. 

Result or 1/2 SDL (pyrene) 

...................................................................................... -.................................................................................................................... · ...... · ............ Gen·era(Statls'iics·-........................................ · .. · .................................................... , ....................................... , ...................................................................................... .. 

...................................................................................................... Raw· .. Sta'ils'iics .......... · ............................................................ ·· ............ · ........ · ........ 1 ............ · ...... · ................................................ · .. · .......... 'Loii~tra·n·sfo·r:m·s·d .. ·S·iati·sii·cs .. · .............. · ...... ·-....... .-............................. -......... .. 
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Maximumj 0.0265 Maximum of Log Data -3.631 
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Mean! 0.01471 Mean of log Da -4.32 

............................................................................................................................................ -._ ................... -....................................... ~~ .. L ............. ?:.~?.?.~I.. ................................................ _ .......... -................ , ................ , ................... _ ......................................................................... -................ 1.. .................................... .. 
Coefficient of Variation I 0.497 I I ............................................................................................... -._.-· .. , .... ··-· ...... _ .. ·· ............ ·· ........ · .. · .................. · .. s·kew·ness·l· ........ · ........ ·Oj~·06 .... r ........ · ............ ·-...... ·-· .. · .............. · .... · .............. -............................................................................................ , ............................................. 'J ............................... , ............ . 

.... -..................... ~ .................................................................................... _ ... _ ...... _ ... _ ................................................................................................ _ ................................ 1 ........ _ ......................... ~ .......... _ ............ _ ................................................. _ ...... ~ ........ _ ........................................... _ ...................... _. _____ .... _._ ............. _ ....................... _ ....... .. 

Relevant UCL Statistics 
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Shapiro Wilk Test StatistiC, 0.782! Shapiro Wilk Test Statistic I 0.788 
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i 

k star (bias corrected)! 3.283 1 Data Follow Appr. Gamma Distribution at 5% Significance Level 
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nu star 52.53 
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Anderson-Darling Test Statistic! 0.881! 95% Bootstrap-t UCL 0.0216 
............................ , ................................... _ ....... , ... , ........ , .. , ........ ,,, .......... , .. , .. , .... , .................... , .. no ...................... ' ........................................ l ........................................ l .. no ................... , ............. , ..... , ............................................. ' ... , ................ ' ............ , .. , .... , ....... , .. no .......... _ .... '., .. , ...................... no .................. , ........ ,.' .............. no ..... , ..... . 

Anderson-Darling 5% Critical Valuel 0.719! 95% Hall's Bootstrap UCLi 0.0178 
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.......................... nono· .. ··· .. · .. ·· .. ······· .. · .... ·· .... "' .. 'Kolmo{i'o·rov=·smirn·ov"S%·'·c·ri'i'i'c·af\jai'uet""'·'''''''··'Q':·2'9S .... l· .. · .... '· .. ·· .. ··, .. ··-,··· .. ····, .. ,,·, .. , .. , .. · .. ,', .. no .. , ... ,',nono ...... " .. , ................ no·· ....... · .... ,g·S% .. ·S·CA .. ·So·otstrap·UCCl· .. · ...... ·· .. · .. 0':·cff9'1· 

.. , .......... , .. , .. 'no·· ...... · .. · ...... , ................. · .. , .... , .... , ........ · ... ·· ..................... _ ....................................... , ....................................................... , ............. J ......................................................................................................................................................................... _ ..................................................................................... l .............. , .... · .. · ......... · .. · .... ·· 
Data follow Appr. Gamma Distri bution at 5% Significance Level I 95% Chebyshev(Mean, Sd) UClI 0.026 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) ucq 0.0404 
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95% Adjusted Gamma UCLI 0.023 I 
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General Statistics 
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I 

Maximum! 181 I Maximum of Log Data! 5.198 
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Coefficient of Variation I 0.404 
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Relevant UCL Statistics 

Shapiro Wilk Test Statistic 0.889 ! Shapiro Wilk Test Statistic! 0.93 
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Data appear Normal at 5% Significance Level I Data appear Lognormal at 5% Significance Level 
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Adjusted Chi Square Value! 55.38 1 95% Jackknife UCLI 131.6 

Anderson-Darling Test Statistic! 0.349 I 95% Bootstrap-t UCLj 145.3 
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General Statistics 
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Median I 32.65 SD of log Data 1 0.286 
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Coefficient of Variation i 0.268 ! 
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Relevant UCL Statistics 
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Shapiro Wilk Test Statistic! 0.903 Shapiro Wilk Test Statistic 0.883 

--... - ...... --.... ----...................... ----.................. --.... -- _______ .............. ----.. --.. ----........... --...... ----.-.-.----.... --.... -.............. --........... --..................... --.. --.. -.J ...... --.-... ------... --... -------.------~--...... --...... ----................. --......... --.. --........................... --... ----......... ---.. -.... --..... --........ -.... --....... --........ --............ --....... --... --.......... ---- .......... --.... --...... + .......... --..... --.. ----... --........ ----
-----------i5ataappear-Norma~~~~;*~~~~~~~~~L-~~~-~-j-----------Dataappear-"Loiinom;~:~~~~~~~~~~~~~~~I---?:8~~-

.... --.... --... --... --..... --............... --.... --............... -..... -----.... --... -... ---...... --._----.. --_ .... -........... _ .... --... --------... --......... ------.. -----........... ----._ ... __ ... _ ...... _ ......... _ ........... _ .. --......... --.. -- ... --y ... ---- .. ----............ _----... --.. ---.------._-------.--._ ............... _ .. ----------------.----.. ----... ----.. --.------_ ... _._----.. -----... ---.. ---.. ---------_ ... -... ----... --._--....... ---------.. -----.... --......... ------... ----.--._-
\ .. -- .. ----.... ----· .. ·----------· .. --· .... --.... ·----.. ·--.. --·--.. · .. ---Assum·in·g .... No·rm·af .. bi'stiibu'tion----· .. · .. --.. · .. --.. · .. · .. --...... · ........ ----· .. --........ ·--- .. · .. · .... ·-.. --··--· .. ----.... ·-----· .. --.. --·--.... --.. ----· .. --.. --Ass'ljmfng--t::oii·il-orm-afols'irfhutj·o·n--· .... · .. · .. · .. · .. · .. ·------------· .. ----· .. -.. ----.. --... --... 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLj 43.33 
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95% Modified-t UCLI 35.34 99% Chebyshev (MVUE) UCLI 60.37 
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Gamma Distribution Test ! Data Distribution 

Theta Star! 3.222 I 
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Adjusted Chi Square Valuel 115.5 ! 95% Jackknife UCLI 35.38 
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! I 95% Standard Bootstrap UCLi' 34.35 
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Anderson-Darling Test Statistic I 0.516 i 95% Bootstrap-t UCL , 35.38 

Kolmogorov-Smirnov Test Statistic I 0.284 ! 95% Percentile Bootstrap UCL! 34.31 ..... u ..... uu ...................................................................................... _ ............................... _ ......................................... _ .................... j ........................................... r ............................... u ............................................................................. _ ............................................... _ ...... _ ..................................... ] ...................................... .. 
Kolmogorov-Smirnov 5% Critical Value 0.294 I 95% BCA Bootstrap UCL! 34.31 
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Data appear Gamma Distributed at 5% Significance Level 1 95% Chebyshev(Mean, Sd) UCLj 42.38 
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Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 58.27 
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95% Adjusted Gamma UCL 38.68 i I 
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Maximum 27.4 Maximum of Log Data I 3.311 
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Relevant UCL Statistics 
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Assuming Normal Distribution I Assuming Lognormal Distribution 

95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCLi 28.24 
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.. -...................................................................................................................... _ .. _ ....................................................... _ .... -............... + ......................................... \ .......................................................................... _ ................................................................................... _ .................................... _ ..................... -............................ .. 

. Theta Star

l 
1.089 I 

:.::::.: ... :.::.:.:.::::::.:::::~~::::::~:::::.:::~.:.~:::.~:::.:~~~ ..... :: .. :.:.:::.::~:.:::~:.::.:.::.~~:~ .. ::::.: .. :~.: .. ::::::.:::: .. :~:.~:: .. :: .. :: .. ~:~ .. ::.:::: ... ~:~::~~~:~,·~ .. :-.~~~:?::·~:·:-.:::·:: .. 'l[:·::·:·:·:::·-.: .. :: .. "::.::.:.:'''::':'':::-'-':''::':::::::'::'':''::::':.::.:::.:.::.:::.:: ..... ::.::.::.::.: .. : .. : ... -.:.: .. :.:: ... ~:::.:::::.::.::.:::'.'::.::.:.::~.:::.::":':"'.:.':'.:~~''''':'' .. :: .. :.: ..... ~ .. :::::: ... :::::.: .. ::::::: ... ::: .. :. 
Approximate Chi Square Value (.05)! 280.3 . Nonparametric Statistics 

Adjusted Chi Square Valuel 270.7 I 95% Jackknife UCL! 24.58 ................................ _ ..... _ ................................................................... -............................ _ .............. -.......................................................... · .. r ...... · .......... · .. · .. · .... · .......... ·, ...... · ........ -..... -..................................................................................................................................................................... , .................... ! ......................................... . I! 95% Standard Bootstrap UCL I 24.07 .................................................................. _ .............................................................................................................................. · .............. ·l .. ··· .......... · .............. ·_·_, .. · .......... · .. · ........ · .... ·_ .. · ............................................................................ _ .................. _ ............ _ .. _ ..... _ ............................................ ; ......................................... .. 
Anderson-Darling Test Statistic! 0.392 I 95% Bootstrap-t UCLI 24.63 

............................................................................................................... _ ..... _ ................ _ ... _ .. _ ............ _ ................................................... -......... ~ ...... -... -... -..... -... -........ -... -.+ ..... ~ ..... -.... _.-.. _ ........ -_ ...... -................. _ ............... ,,-.... ~ ............................................... _ ................................... -......... _ ... ································i··~··-··-···--······· -... _._ ............ . 
. Anderson-Darling 5% Critical Valuel 0.716 I 95% Hall's Bootstrap UCL! 23.78 

· .................. · .... -...... -· ........ · .. · .............................. · .. · .... Koimo~io·rov:Sm'fr·n·ov .. Test .. Stati's'iicT .. · .. · ........ C)':·222 .. T· ........ ·· ...... · .. · .... _ .... · .... · ........ · ............ · .... · .. _ .... · .............. ·S5%· .. Pe·rc·en .. ii'ie .. ·Boc)tstra·p .. 'LicLT .... · .. ·"2~f1 .............. · 
...................... _ .......................................... _ ....................... _ ......... __ ............................................................................... _ ................. 1... ........................ _ ............. .1 .................. _ ............................................................... _ .................................................................................. _ ..................................... L. ................................. _ .... . 

Kolmogorov-Smirnov 5% Critical Value! 0.294 I 95% BCA Bootstrap UCL! 24.23 
! I ; 



·R·e·su·i'i .. o·r .. ·1i~rsDC·(zi·ncf .......... · ...... ·=·· ................................... -................................................................................................................................................................................................................................................................................................................... _ ............................................................. . 

....................................................... _ .......................... _ ............................................................................................ _ ........................................... · ...... ·Genera'j"·Statlstics-.... ·· .. · ........................................................................................................................................ _ .... _ .................................... _ .......................... .. 

.............................................................. ····· .. · .. ········ .. ···· .. ·· .. ·_····· .. Raw··Sta·iis'iics······ ............................................................................................... "1"' •..•.....•.•..•.•.•. •···• .. • .... ··•· .. ······ .. •···•··• .. ······················To·g-~tra·n·sfo·rn,.e·d···s·taii·stic·s· .. ·· .. ·············· .............. -.... _ .................................... . 

...................................................................................................................................................... _ .................................................................... .,.. ............................................................................................................................................................................................................... ···· .. ················ .. · .. ·························· .. ·1 ......................................... .. 
Minimum I 38.2 Minimum of Log Data 3.643 

............................................................... _ .................................................................................................................................................... · .... ··I ...... · .................................. ................ _ ................................................................................................................................................................................................ ·_· ...... r .................................... · .. .. 
~ • Maximum 999 Maximum of Log Data I 6.907 

~~~~~~~~~~~~-~=:~~~~~~~~~~~~~~~I--;;~;~~l~-:~~~:=~~~~~~:-~~=~-~~:~~~~:~~!~li~~~!·: 
Coefficient of Variation I 1.227 

................ _ .................................................................................................................... _ ........................................................................ · .... ·Relev~intTjcL .. Sta-ti'sti"c·s· ........................................................................................................ _ ............................................................................................................. .. 

....................................................................................................................................................................... _ ......... _............................................................................... .. ............................... -............................................................................................. · .. · ...... _ ................ · .............. · .... · .. _ .... _ .. ·T ........................................ . 
Shapiro Wilk Test Statistic I 0.737 I Shapiro Wilk Test Statistic! 0.746 

..................................... _ ............................................................................................. _ ............ _ .................................................................. ,. ........................................ ..! ....................................................................................................................................... _ .......... _ ............................. -........... _ ................... + ....................................... . 
Shapiro Wilk Critical Value! 0.818 I Shapiro Wilk Critical Valuel 0.818 

.......................................................................................... _ ............................................................................................................................... ·\... ............ · .......................... ·1 ......................................................................................................................................................................................................................................................................... . 
Data not Normal at 5% Significance Level 1 Data not Lognormal at 5% Significance Level 

~~i:-:::~=~~~s:~~~~:ft!~!~[~~l~~~:~:~:~:-~~~~~s~~~~~~~~~~~~~!ii1g~~ 
95% Modified-t UCL! 612.9 I 99% Chebyshev (MVUE) UCLI 2027 

............................................................................................................................................................ _ ........................................................... ..1 .......................................... + ......... _ ....................................................................................................................................................................................... _ ....................... < ........................................... . 

-·---------·-.. ·-.-···-Gamm.DfSiiTiiUtionfest·-... -...... --.. -··j--_···_--····---····-··---Oata-OistribuiiCiii-·--···_-··· .. --.. -----
............................................................................................................... _ .................................................................................................... -.... ·· .......... · ............................ ·r .... · ............................ · .. _ .. ·· ......................................................................................................................................................................................................................... . 

k star (bias corrected) 0.5 I Data do not follow a Discernable Distribution (0.05) 

nu starl 8.002 I 

:::: .. : ..... ~:.:::.::::: .... ::.~ ... : .... ::::~: .. :.:.: ... :.:::.::: ... :::.: ... ::~ .... :.::.: ... ::: .. :.::: .. :~~!~~ .. ~~~:~ ... ~~~:~·~·~~ .. t.~~.i.~:~~i~~~~~~I·:· .. ·::::·:····?:~:?:~:~~1r ... ::~~:::.: ... :.:~ .. : .. ~ .... :.:.::.: .. :::~~ ... : .. ~ .. :::.::~.::: .. : .. ::.: .. : .. :.:: ...... : .. : ... :.: .. ::::::::.:.::.::: .. : .. : .. ::::· .. ::·::·~:.~~ .. :::.~~~~: .. ~~~:::~:~:~.lL.:: .. ~~~~·~:~· .. ·:: .. :. 
Adjusted Chi Square Value! 2.021 95% Jackknife UCL 605.4 

:~:::~ .. ~:.·~::~-~~:=::::==:~:===-==~:~===:==::=::t::::::::·t~~::::::==::::::::~~:=::.:=~~~~~~~~~~~~~~~~~11:::::.::~~.?~:? .. :: .. ::: .... :: 
Anderson-Darling Test Statistic! 1.087 95% Bootstrap-t UCL, 766.5 

................................................................................................... _ ..................... - .. __ ..................................................................................... +.................................... .. ......................................................................................................... --............. -................................................. ~ .................. - ...................... . 

···----·····----··--~;~~~~~:;~~~~~~~~~~i~~~:i--·-~:~~--·--·-·---·········-··--95%-9:;,~~~~~·~~~~-~~~1-;~~::-·-
....................................................... _ ......................................................... _ ..... -........................................ _ ................................................... L ... _ ............................... _, ... _ .... __ ... _ .......... _ ................... _ .................................... _ ............................................................ -............................... _ ............................... 1 ................ · ...... _ .... _ .......... . 

Kolmogorov-Smirnov 5% Critical valuel 0.306 I 95% BCA Bootstrap UCL 594.2 
· .......... · .............. ·Oa .. ia .. ·n·oi .. G·a·m·m·a .. ·OTstri't>u'ieci"'at .. S·%"·signiifCiin·ceT~evej"'''''''''''''''''''''''''r-''''··''''''·-''''''''''''·'' ..................................................... ·9S·% .. ·ch'e·by·shev .. (M·ea .. n; .. ·s·(jfCicLr .. ·g·sO':7' ............ .. 

Assuming Gamma Distribution i 99% Chebyshev(Mean, Sd) UCLI 1767 

~~~~~~~===~======9~~~~~~~~·:~~~~~~F~i~:=·F====·:~~==~:==~~-~~·~=·~=~====::===:~=:=F===:=:: 
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Potential UCL to Use ! Use 99% Chebyshev (Mean, Sd) UCLI 1767 ......... -..................... , ........................ -----............................ -........ ·-.. -.... ------.... ·----.. ' ...... Recommen-deci"UCC'ex'ceed·s·'ihe .. m·axim·um .. ohs·erva-iion ...... --.. · .... ·-...... -.. · .................. · ............................... -....................... -............ --.............. -............... .. 



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.118 1.228 83 0.953 0.878 10

Calculated  Difference = 0.165
Standard Error of the Difference = 0.407177285

Degree of Freedom = 91
t = 0.405228892
p = 0.3445 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No background mean is not statistically less than site mean

ANTIMONY - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 3.735 4.012 83 3.438 1.792 10

Calculated  Difference = 0.297
Standard Error of the Difference = 1.126036589

Degree of Freedom = 91
t = 0.263756971
p = 0.3963 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ARSENIC - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 345.2 349 83 333.1 288.1 10

Calculated  Difference = 12.1
Standard Error of the Difference = 124.3580544

Degree of Freedom = 91
t = 0.097299689
p = 0.4614 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BARIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.464 1.141 83 0.0311 0.0398 10

Calculated  Difference = 0.4329
Standard Error of the Difference = 0.277019204

Degree of Freedom = 91
t = 1.562707545
p = 0.0608 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CADMIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 16.08 15.7 83 15.2 3.02 10

Calculated  Difference = 0.88
Standard Error of the Difference = 3.925742193

Degree of Freedom = 91
t = 0.224161434
p = 0.4116 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 27.98 35.35 83 12.12 3.955 10

Calculated  Difference = 15.86
Standard Error of the Difference = 8.664375822

Degree of Freedom = 91
t = 1.830483849
p = 0.0353 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

COPPER - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 69.61 112.8 83 13.43 1.547 10

Calculated  Difference = 56.18
Standard Error of the Difference = 27.36239203

Degree of Freedom = 91
t = 2.053183068
p = 0.0215 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

LEAD - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 7.856 5.715 83 21.14 5.166 10

Calculated  Difference = 13.284
Standard Error of the Difference = 2.142429492

Degree of Freedom = 91
t = 6.200437423
p = 0.00 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 257.4 129.3 83 377.4 93.75 10

Calculated  Difference = 120
Standard Error of the Difference = 43.15491673

Degree of Freedom = 91
t = 2.780679679
p = 0.0033 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

MANGANESE - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0227 0.0752 83 0.0213 0.00479 10

Calculated  Difference = 0.0014
Standard Error of the Difference = 0.01830147

Degree of Freedom = 91
t = 0.076496585
p = 0.4698 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 1.306 1.588 83 0.522 0.0739 10

Calculated  Difference = 0.784
Standard Error of the Difference = 0.385854899

Degree of Freedom = 91
t = 2.031851873
p = 0.0225 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

MOLYBDENUM - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 601.2 672.8 83 247 364.6 10

Calculated  Difference = 354.2
Standard Error of the Difference = 199.8008143

Degree of Freedom = 91
t = 1.772765547
p = 0.0399 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

ZINC - SOUTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.023 1.14 166 0.953 0.878 10

Calculated  Difference = 0.07
Standard Error of the Difference = 0.39183601

Degree of Freedom = 174
t = 0.178646164
p = 0.4292 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No background mean is not statistically less than site mean

ANTIMONY - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 3.331 3.269 166 3.438 1.792 10

Calculated  Difference = 0.107
Standard Error of the Difference = 0.97454393

Degree of Freedom = 174
t = 0.109794948
p = 0.4563 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 237.4 274.8 166 333.1 288.1 10

Calculated  Difference = 95.7
Standard Error of the Difference = 112.8814519

Degree of Freedom = 174
t = 0.847792072
p = 0.1989 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

BARIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.335 0.859 166 0.0311 0.0398 10

Calculated  Difference = 0.3039
Standard Error of the Difference = 0.208717917

Degree of Freedom = 174
t = 1.456032165
p = 0.0736 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CADMIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 13.53 12.49 166 15.2 3.02 10

Calculated  Difference = 1.67
Standard Error of the Difference = 3.176242508

Degree of Freedom = 174
t = 0.525778493
p = 0.2998 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 24.26 46.76 166 12.12 3.955 10

Calculated  Difference = 12.14
Standard Error of the Difference = 11.40971991

Degree of Freedom = 174
t = 1.064005085
p = 0.1444 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 53.52 104.2 166 13.43 1.547 10

Calculated  Difference = 40.09
Standard Error of the Difference = 25.27694655

Degree of Freedom = 174
t = 1.586030177
p = 0.0573 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 10.03 6.299 166 21.14 5.166 10

Calculated  Difference = 11.11
Standard Error of the Difference = 2.236676187

Degree of Freedom = 174
t = 4.967191972
p = 0.00 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 261.2 127.4 166 377.4 93.75 10

Calculated  Difference = 116.2
Standard Error of the Difference = 42.82121949

Degree of Freedom = 174
t = 2.713607912
p = 0.0037 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

MANGANESE - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0262 0.0941 166 0.0213 0.00479 10

Calculated  Difference = 0.0049
Standard Error of the Difference = 0.022872813

Degree of Freedom = 174
t = 0.214228129
p = 0.4153 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.89 1.488 166 0.522 0.0739 10

Calculated  Difference = 0.368
Standard Error of the Difference = 0.361648843

Degree of Freedom = 174
t = 1.017561668
p = 0.1550 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 433.8 786.8 166 247 364.6 10

Calculated  Difference = 186.8
Standard Error of the Difference = 222.9535182

Degree of Freedom = 174
t = 0.8378428
p = 0.2016 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - SOUTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.744 2.146 18 0.953 0.878 10

Calculated  Difference = 0.791
Standard Error of the Difference = 0.589906214

Degree of Freedom = 26
t = 1.340891114
p = 0.0958 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.522 1.164 18 3.438 1.792 10

Calculated  Difference = 0.916
Standard Error of the Difference = 0.633108336

Degree of Freedom = 26
t = 1.446829789
p = 0.0799 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 145.2 115.8 18 333.1 288.1 10

Calculated  Difference = 187.9
Standard Error of the Difference = 95.33605484

Degree of Freedom = 26
t = 1.970922756
p = 0.0297 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.207 0.252 18 0.0311 0.0398 10

Calculated  Difference = 0.1759
Standard Error of the Difference = 0.06240139

Degree of Freedom = 26
t = 2.818847487
p = 0.0045 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 20.26 27.58 18 15.2 3.02 10

Calculated  Difference = 5.06
Standard Error of the Difference = 6.7569619

Degree of Freedom = 26
t = 0.748857264
p = 0.2303 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 24.13 44.66 18 12.12 3.955 10

Calculated  Difference = 12.01
Standard Error of the Difference = 10.90360718

Degree of Freedom = 26
t = 1.101470348
p = 0.1405 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 57.7 111.1 18 13.43 1.547 10

Calculated  Difference = 44.27
Standard Error of the Difference = 26.95014837

Degree of Freedom = 26
t = 1.64266257
p = 0.0562 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 16.57 5.136 18 21.14 5.166 10

Calculated  Difference = 4.57
Standard Error of the Difference = 2.054368963

Degree of Freedom = 26
t = 2.224527377
p = 0.0175 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

LITHIUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 369.5 247.7 18 377.4 93.75 10

Calculated  Difference = 7.9
Standard Error of the Difference = 66.99284257

Degree of Freedom = 26
t = 0.117923045
p = 0.4535 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0126 0.0163 18 0.0213 0.00479 10

Calculated  Difference = 0.0087
Standard Error of the Difference = 0.004233584

Degree of Freedom = 26
t = 2.054996426
p = 0.0250 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MERCURY - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.949 2.5 18 0.522 0.0739 10

Calculated  Difference = 0.427
Standard Error of the Difference = 0.606789238

Degree of Freedom = 26
t = 0.703703977
p = 0.2439 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 418.4 1308 18 247 364.6 10

Calculated  Difference = 171.4
Standard Error of the Difference = 337.5387012

Degree of Freedom = 26
t = 0.507793623
p = 0.3080 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - NORTH OF MARLIN SURFACE SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.416 1.779 36 0.953 0.878 10

Calculated  Difference = 0.463
Standard Error of the Difference = 0.513084318

Degree of Freedom = 44
t = 0.902385794
p = 0.1859 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.573 1.369 36 3.438 1.792 10

Calculated  Difference = 0.865
Standard Error of the Difference = 0.656788524

Degree of Freedom = 44
t = 1.317014486
p = 0.0973 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 142.1 95.9 36 333.1 288.1 10

Calculated  Difference = 191
Standard Error of the Difference = 94.02738869

Degree of Freedom = 44
t = 2.031323029
p = 0.0242 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.193 0.239 36 0.0311 0.0398 10

Calculated  Difference = 0.1619
Standard Error of the Difference = 0.059316632

Degree of Freedom = 44
t = 2.729419974
p = 0.0045 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 17.17 19.6 36 15.2 3.02 10

Calculated  Difference = 1.97
Standard Error of the Difference = 4.848678898

Degree of Freedom = 44
t = 0.406296239
p = 0.3432 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

CHROMIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 18.7 31.9 36 12.12 3.955 10

Calculated  Difference = 6.58
Standard Error of the Difference = 7.837321881

Degree of Freedom = 44
t = 0.83957251
p = 0.2028 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 37.8 80.99 36 13.43 1.547 10

Calculated  Difference = 24.37
Standard Error of the Difference = 19.6490511

Degree of Freedom = 44
t = 1.240263455
p = 0.1108 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.84 5.952 36 21.14 5.166 10

Calculated  Difference = 2.3
Standard Error of the Difference = 2.180058677

Degree of Freedom = 44
t = 1.055017475
p = 0.1486 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 347 204.1 36 377.4 93.75 10

Calculated  Difference = 30.4
Standard Error of the Difference = 57.70014591

Degree of Freedom = 44
t = 0.526861753
p = 0.3005 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0094 0.0124 36 0.0213 0.00479 10

Calculated  Difference = 0.0119
Standard Error of the Difference = 0.00336736

Degree of Freedom = 44
t = 3.533925295
p = 0.0005 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MERCURY - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.586 1.788 36 0.522 0.0739 10

Calculated  Difference = 0.064
Standard Error of the Difference = 0.434282915

Degree of Freedom = 44
t = 0.147369371
p = 0.4417 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 242.5 929.4 36 247 364.6 10

Calculated  Difference = 4.5
Standard Error of the Difference = 253.1879948

Degree of Freedom = 44
t = 0.017773355
p = 0.4929 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ZINC - NORTH OF MARLIN SOIL



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 45.36 19.88 16 36.04 13.68 9

Calculated  Difference = 9.32
Standard Error of the Difference = 6.477819531

Degree of Freedom = 23
t = 1.438755735

p = 0.0818 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

4,4'-DDT 0.00041103 0.0007962 17 0.0001555 0.00015569 9

Calculated  Difference = 0.00025553
Standard Error of the Difference = 0.000199284

Degree of Freedom = 24
t = 1.28223903
p = 0.106 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

4,4'-DDT - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Aluminum 6854 2346 16 12213 6892 9

Calculated  Difference = 5359
Standard Error of the Difference = 2252.49071

Degree of Freedom = 23
t = 2.379144107
p = 0.013 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ALUMINUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 2.245 1.751 16 4.023 2.215 9

Calculated  Difference = 1.778
Standard Error of the Difference = 0.819130942

Degree of Freedom = 23
t = 2.170593136
p = 0.0203 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ANTIMONY - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 4.026 1.4 16 5.813 3.107 9

Calculated  Difference = 1.787
Standard Error of the Difference = 1.039537887

Degree of Freedom = 23
t = 1.719033066
p = 0.0495 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ARSENIC - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 215.3 59.65 16 209.7 47.73 9

Calculated  Difference = 5.6
Standard Error of the Difference = 20.90733397

Degree of Freedom = 23
t = 0.267848594
p = 0.3956 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BARIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Benzo(b)fluoranthene 0.1 0.157 16 0.0087 0.0106 9

Calculated  Difference = 0.0913
Standard Error of the Difference = 0.038225347

Degree of Freedom = 23
t = 2.388467508
p = 0.5 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

BENZO(B)FLUORANTHENE - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Beryllium 0.463 0.149 16 0.766 0.403 9

Calculated  Difference = 0.303
Standard Error of the Difference = 0.13246449

Degree of Freedom = 23
t = 2.287405473
p = 0.0159 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

BERYLLIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Boron 12.04 9.92 16 27.64 12.82 9

Calculated  Difference = 15.6
Standard Error of the Difference = 4.714218044

Degree of Freedom = 23
t = 3.30913841
p = 0.0015 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

BORON - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cobalt 4.385 1.131 16 6.698 3.165 9

Calculated  Difference = 2.313
Standard Error of the Difference = 1.037770333

Degree of Freedom = 23
t = 2.228816845
p = 0.0179 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

COBALT - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 7.112 2.997 16 8.138 5.165 9

Calculated  Difference = 1.026
Standard Error of the Difference = 1.787757246

Degree of Freedom = 23
t = 0.573903421
p = 0.2858 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

COPPER - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Iron 13352 5546 16 16496 8097 9

Calculated  Difference = 3144
Standard Error of the Difference = 2892.307356

Degree of Freedom = 23
t = 1.087021403
p = 0.1441 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

IRON - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 11.56 7.161 16 9.587 3.602 9

Calculated  Difference = 1.973
Standard Error of the Difference = 2.076994545

Degree of Freedom = 23
t = 0.949930275
p = 0.1760 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

LEAD - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 10.53 3.559 16 21.4 14.41 9

Calculated  Difference = 10.87
Standard Error of the Difference = 4.637876359

Degree of Freedom = 23
t = 2.343745102

p = 0.0141 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

LITHIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 283.3 87.59 16 330.7 88.99 9

Calculated  Difference = 47.4
Standard Error of the Difference = 35.25927685

Degree of Freedom = 23
t = 1.34432706

p = 0.0960 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically less than background mean

MANGANESE - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0201 0.0073 16 0.0176 0.0132 9

Calculated  Difference = 0.0025
Standard Error of the Difference = 0.004534171

Degree of Freedom = 23
t = 0.551368717

p = 0.5000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

MERCURY - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.667 1.358 16 0.241 0.0675 9

Calculated  Difference = 0.426
Standard Error of the Difference = 0.330054329

Degree of Freedom = 23
t = 1.290696598

p = 0.1048 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Nickel 9.589 2.741 16 14.91 8.111 9

Calculated  Difference = 5.321
Standard Error of the Difference = 2.649675082

Degree of Freedom = 23
t = 2.008170751

p = 0.5000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = No site soil mean is not statistically less than background mean

NICKEL - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Strontium 44.86 14.43 16 59.17 22.06 9

Calculated  Difference = 14.31
Standard Error of the Difference = 7.804670623

Degree of Freedom = 23
t = 1.833517478

p = 0.0398 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

STRONTIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Titanium 25.58 5.051 16 31.79 10.49 9

Calculated  Difference = 6.21
Standard Error of the Difference = 3.536205768

Degree of Freedom = 23
t = 1.756119527

p = 0.0462 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

TITANIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Vanadium 13.86 3.523 16 20.21 9.135 9

Calculated  Difference = 6.35
Standard Error of the Difference = 3.012459534

Degree of Freedom = 23
t = 2.107912133

p = 0.0231 calculated at www.stat.tamu.edu/~west/applets/tdemo.html
Data sets significantly different = Yes site soil mean is statistically less than background mean

VANADIUM - INTRACOASTAL WATERWAY SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 1.154 0.724 47 0.953 0.878 10

Calculated  Difference = 0.201
Standard Error of the Difference = 0.32851527

Degree of Freedom = 55
t = 0.611843706
p = 0.2716 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ANTIMONY - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 2.534 2.465 48 3.438 1.792 10

Calculated  Difference = 0.904
Standard Error of the Difference = 0.823742314

Degree of Freedom = 56
t = 1.097430573
p = 0.1387 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ARSENIC - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 151.7 136.5 48 333.1 288.1 10

Calculated  Difference = 181.4
Standard Error of the Difference = 96.93387285

Degree of Freedom = 56
t = 1.871378855
p = 0.0333 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically less than background mean

BARIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.103 0.146 48 0.0311 0.0398 10

Calculated  Difference = 0.0719
Standard Error of the Difference = 0.037580399

Degree of Freedom = 56
t = 1.913231441
p = 0.0304 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 15.07 5.536 48 15.2 3.02 10

Calculated  Difference = 0.13
Standard Error of the Difference = 1.647671726

Degree of Freedom = 56
t = 0.078899211
p = 0.4687 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 14.49 8.49 48 12.12 3.955 10

Calculated  Difference = 2.37
Standard Error of the Difference = 2.409192475

Degree of Freedom = 56
t = 0.983732111
p = 0.1647 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 25.36 34.13 48 13.43 1.547 10

Calculated  Difference = 11.93
Standard Error of the Difference = 8.292183972

Degree of Freedom = 56
t = 1.438704211
p = 0.0779 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically greater than background mean

LEAD - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.65 3.754 48 21.14 5.166 10

Calculated  Difference = 2.49
Standard Error of the Difference = 1.870221145

Degree of Freedom = 56
t = 1.331393353
p = 0.0943 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 331.8 205.9 48 377.4 93.75 10

Calculated  Difference = 45.6
Standard Error of the Difference = 58.07511173

Degree of Freedom = 56
t = 0.785190052
p = 0.2178 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MANGANESE - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Mercury 0.0199 0.0194 48 0.0213 0.00479 10

Calculated  Difference = 0.0014
Standard Error of the Difference = 0.004942998

Degree of Freedom = 56
t = 0.283228898
p = 0.3890 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

MERCURY - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.581 0.677 48 0.522 0.0739 10

Calculated  Difference = 0.059
Standard Error of the Difference = 0.16585129

Degree of Freedom = 56
t = 0.355740374
p = 0.3617 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

MOLYBDENUM - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 139.1 160.9 53 247 364.6 10

Calculated  Difference = 107.9
Standard Error of the Difference = 121.7217613

Degree of Freedom = 61
t = 0.886447902
p = 0.1896 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ZINC - WETLAND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Antimony 0.795 0.618 8 0.953 0.878 10

Calculated  Difference = 0.158
Standard Error of the Difference = 0.31552261

Degree of Freedom = 16
t = 0.500756506
p = 0.3116 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

ANTIMONY - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Arsenic 1.735 2.233 8 3.438 1.792 10

Calculated  Difference = 1.703
Standard Error of the Difference = 0.783860649

Degree of Freedom = 16
t = 2.172580039
p = 0.0226 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

ARSENIC - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Barium 198.6 119.4 8 333.1 288.1 10

Calculated  Difference = 134.5
Standard Error of the Difference = 95.59691633

Degree of Freedom = 16
t = 1.406949148
p = 0.0893 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site surface soil mean is not statistically less than background mean

BARIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Cadmium 0.147 0.112 8 0.0311 0.0398 10

Calculated  Difference = 0.1159
Standard Error of the Difference = 0.029938042

Degree of Freedom = 16
t = 3.871328672
p = 0.0007 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically greater than background mean

CADMIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Chromium 12.93 4.611 8 15.2 3.02 10

Calculated  Difference = 2.27
Standard Error of the Difference = 1.470614137

Degree of Freedom = 16
t = 1.543572812
p = 0.0711 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

CHROMIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Copper 15.2 7.421 8 12.12 3.955 10

Calculated  Difference = 3.08
Standard Error of the Difference = 2.191731568

Degree of Freedom = 16
t = 1.40528158
p = 0.0896 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

COPPER - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lead 17.54 7.076 8 13.43 1.547 10

Calculated  Difference = 4.11
Standard Error of the Difference = 1.784545276

Degree of Freedom = 16
t = 2.303107719
p = 0.0175 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

LEAD - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Lithium 18.48 4.071 8 21.14 5.166 10

Calculated  Difference = 2.66
Standard Error of the Difference = 1.908832199

Degree of Freedom = 16
t = 1.393522176
p = 0.0912 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically less than background mean

LITHIUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Manganese 487.6 124.2 8 377.4 93.75 10

Calculated  Difference = 110.2
Standard Error of the Difference = 42.26460503

Degree of Freedom = 16
t = 2.607382701
p = 0.0095 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site surface soil mean is statistically greater than background mean

MANGANESE - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Molybdenum 0.146 0.191 8 0.522 0.0739 10

Calculated  Difference = 0.376
Standard Error of the Difference = 0.051885086

Degree of Freedom = 16
t = 7.24678375
p = 0.0000 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = Yes site soil mean is statistically less than background mean

MOLYBDENUM - POND SEDIMENT



Compound Site Conc. 
Mean

Site Conc.       
Standard Deviation

Number of Site 
Samples

Background 
Conc. Mean

Background Conc. 
Standard Deviation

Number of Background 
Samples

Zinc 332.3 407.7 8 247 364.6 10

Calculated  Difference = 85.3
Standard Error of the Difference = 151.8911495

Degree of Freedom = 16
t = 0.561586375
p = 0.2910 calculated at www.stat.tamu.edu/~west/applets/tdemo.html

Data sets significantly different = No site soil mean is not statistically greater than background mean

ZINC - POND SEDIMENT



TABLE C-1
EXPOSURE POINT CONCENTATION (mg/kg)

SOIL SOUTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0698 0.341 97.5% Chebyshev
4,4-DDD 0.00766 0.0498 97.5% Chebyshev
4,4'-DDE 0.0017 0.0054 97.5% Chebyshev
4,4'-DDT 0.0037 0.0125 99% Chebyshev
Acenaphthene 0.0419 0.115 97.5% Chebyshev
Acenaphthylene 0.042 0.114 97.5% Chebyshev
Anthracene 0.0874 0.21 97.5% Chebyshev
Aroclor-1254 0.205 0.74 97.5% Chebyshev
Benzo(a)anthracene 0.268 0.859 99% Chebyshev
Benzo(a)pyrene 0.347 1.008 99% Chebyshev
Benzo(b)fluoranthene 0.466 1.256 99% Chebyshev
Benzo(g,h,i)perylene 0.251 0.545 97.5% Chebyshev
Benzo(k)fluoranthene 0.157 0.378 97.5% Chebyshev
Boron 4.811 7.387 97.5% Chebyshev
Chrysene 0.327 0.938 99% Chebyshev
Cobalt 4.144 4.407 95% Student's-t 
Copper 24.26 46.92 97.5% Chebyshev
Dibenz(a h)anthracene 0 113 0 236 97 5% ChebyshevDibenz(a,h)anthracene 0.113 0.236 97.5% Chebyshev
Dieldrin 9.01E-04 0.0021 97.5% Chebyshev
Endrin Aldehyde 0.0019 0.0055 97.5% Chebyshev
Endrin Ketone 0.0013 0.0029 97.5% Chebyshev
Fluoranthene 0.594 1.886 99% Chebyshev
Fluorene 0.0442 0.107 97.5% Chebyshev
gamma-Chlordane 6.90E-04 0.0017 97.5% Chebyshev
Indeno(1,2,3-cd)pyrene 0.368 0.761 97.5% Chebyshev
Lead 53.52 104 97.5% Chebyshev
Molybdenum 0.89 1.61 97.5% Chebyshev
Naphthalene 0.323 2.775 99% Chebyshev
Nickel 11.74 12.37 95% Student's-t 
Phenanthrene 0.401 1.349 99% Chebyshev
Pyrene 0.432 1.29 99% Chebyshev
Strontium 75.61 100.6 95% Chebyshev
Titanium 25.77 32.21 95% Student's-t 
Vanadium 14.4 15.17 95% Approx. Gamma
Zinc 433.8 815.2 97.5% Chebyshev
LPAH 1.0093 5.011
HPAH 3.323 9.157
TOTAL PAHs 4.3323 14.168



TABLE C-2
EXPOSURE POINT CONCENTATION (mg/kg)

SURFACE SOIL SOUTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0293 0.0784 97.5% Chebyshev
4,4-DDD 7.89E-04 0.0029 97.5% Chebyshev
4,4'-DDE 0.0019 0.0074 97.5% Chebyshev
4,4'-DDT 0.0038 0.014 99% Chebyshev
Acenaphthene 0.0595 0.197 97.5% Chebyshev
Acenaphthylene 0.0382 0.113 97.5% Chebyshev
Anthracene 0.0961 0.297 97.5% Chebyshev
Aroclor-1254 0.137 0.726 97.5% Chebyshev
Benzo(a)anthracene 0.345 1.211 97.5% Chebyshev
Benzo(a)pyrene 0.457 1.457 97.5% Chebyshev
Benzo(b)fluoranthene 0.582 1.638 97.5% Chebyshev
Benzo(g,h,i)perylene 0.324 1.095 97.5% Chebyshev
Benzo(k)fluoranthene 0.24 0.651 97.5% Chebyshev
Boron 4.662 9.663 97.5% Chebyshev
Chrysene 0.409 1.322 99% Chebyshev
Cobalt 3.705 4.781 95% Chebyshev 
Copper 27.98 32.45 95% H-UCL 
Dibenz(a h)anthracene 0 155 0 363 97 5% ChebyshevDibenz(a,h)anthracene 0.155 0.363 97.5% Chebyshev
Dieldrin 9.97E-04 0.003 97.5% Chebyshev
Endrin Aldehyde 0.0023 0.0084 97.5% Chebyshev
Endrin Ketone 0.0016 0.004 97.5% Chebyshev
Fluoranthene 0.799 2.656 97.5% H-UCL
Fluorene 0.0515 0.155 97.5% Chebyshev
gamma-Chlordane 8.27E-04 0.0025 97.5% Chebyshev
Indeno(1,2,3-cd)pyrene 0.47 1.115 97.5% Chebyshev
Lead 69.61 84.5 95% H-UCL 
Molybdenum 1.306 1.645 95% Approx. Gamma
Naphthalene NS
Nickel 11.64 12.54 95% Approx. Gamma
Phenanthrene 0.512 2.198 97.5% Chebyshev
Pyrene 0.533 1.366 95% H-UCL 
Strontium 70.61 101.2 95% Chebyshev
Titanium 29.8 63 95% Chebyshev
Vanadium 13.76 14.84 95% Approx. Gamma
Zinc 601.2 727.7 95% Approx. Gamma
LPAH 0.7866 3.0384
HPAH 4.314 12.874
TOTAL PAHs 5.1006 15.9124

Notes:
NS - Not sampled in surface soil.



TABLE C-3
TOXICITY VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

2-Methylnaphthalene

4,4-DDD 0.043 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.01) 0.147 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227

Avian TRV was used as a 
surrogate for the rat snake 
since no TRV was found 
specific for reptiles. 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival, , ) , g , , g , p p , g , ,

4,4'-DDE 0.043 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.01) 0.147 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227

Avian TRV was used as a 
surrogate for the rat snake 
since no TRV was found 
specific for reptiles. 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival

4,4'-DDT 0.043 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.01) 0.147 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227

Avian TRV was used as a 
surrogate for the rat snake 
since no TRV was found 
specific for reptiles. 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Acenaphthene
Acenaphthylene
Anthracene

Aroclor-1254 2.51 EPA, 1999

Acute median LC50 
in earthworms (dose 
251 with uncertainty 

factor of 0.01) 0.155 Sample, 1996

Chronic LOAEL for 
reproduction in mouse 

with an uncertainty factor 
of 0.1 0.155 Sample, 1996

Chronic LOAEL for 
reproduction in mouse 

with an uncertainty 
factor of 0.1 0.18 Avian TRV 0.18 Sample, 1996 0.18 Sample, 1996

Benzo(a)anthraceneBenzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Boron
Chrysene
Cobalt

Copper 80 EPA, 2007c

Geometric mean of 
the MATC and EC10 

values for six test 
species under 

different test species 5.6 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 5.6 EPA, 2007c

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 4.05 Avian TRV 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Dibenz(a,h)anthracene

Dieldrin 0.015 EPA, 2005f

Highest bounded NOAEL 
for growth lower than the 
lowest bounded LOAEL 
for reproduction, growth, 

and survival 0.015 EPA, 2005f

Highest bounded 
NOAEL for growth lower 
than the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.0709 Avian TRV 0.0709 EPA, 2005f

Highest bounded NOAEL 
for growth lower than the 
lowest bounded LOAEL 
for reproduction, growth, 

and survival 0.0709 EPA, 2005f

Highest bounded NOAEL 
for growth lower than the 

lowest bounded LOAEL for 
reproduction, growth, and 

survival
Chronic LOAEL in mouse 
with an uncertainty factor

Chronic LOAEL in 
mouse with an

Chronic LOAEL in screech 
owl with an uncertainty

Chronic LOAEL in screech 
owl with an uncertainty

Endrin Aldehyde 0.092 Sample, 1996
with an uncertainty factor 

of 0.1 0.092 Sample, 1996
mouse with an 

uncertainty factor of 0.1 0.01 Sample, 1996 Avian TRV 0.01 Sample, 1996
owl with an uncertainty 

factor of 0.1 0.01 Sample, 1996
owl with an uncertainty 

factor of 0.1

Endrin Ketone 0.092 Sample, 1996

Chronic LOAEL in mouse 
with an uncertainty factor 

of 0.1 0.092 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.01 Sample, 1996 Avian TRV 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1
Fluoranthene
Fluorene

gamma-Chlordane 4.6 Sample, 1996 Chronic NOAEL in mouse 4.6 Sample, 1996
Chronic NOAEL in 

mouse 2.14 Avian TRV 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird
Indeno(1,2,3-cd)pyrene

Lead 1700 EPA, 2005e

Geometric mean of 
MATC values for 
one test species 

under different pH 4.7 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.7 EPA, 2005e

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 1.63 Avian TRV 1.63 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 1.63 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Molybdenum
Naphthalene



TOXICITY VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

Nickel 280 EPA, 2007d

Geometric mean of 
MATC values for 

five species under 
different test 
conditions 1.7 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 1.7 EPA, 2007d

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 6.71 Avian TRV 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Phenanthrene
PyrenePyrene
Strontium
Titanium

Vanadium 100 EPA, 2005d

LOAEC/NOAEC for 
growth in brocolli -- 
used as a surrogate 

for invertebrates 4.16 EPA, 2005d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.16 EPA, 2005d

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.344 Avian TRV 0.344 EPA, 2005d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.344 EPA, 2005d

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival

Zinc 120 EPA, 2007e

Geometric mean of 
the MATC and EC10 
values for three test 

species under 
different test species 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 

reproduction and growth 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 

reproduction and growth 66.1 Avian TRV 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups

LPAH 29 EPA, 2007b 65.6 EPA, 2007b

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 65.6 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 65.6 Mammalian TRV 65.6 Mammalian TRV 65.6 Mammalian TRV

HPAH 18 EPA, 2007b 0.615 EPA, 2007b

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.615 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.615 Mammalian TRV 0.615 Mammalian TRV 0.615 Mammalian TRV
TOTAL PAHs

Notes:

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2007f -- Selenium
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead
EPA, 2005f -- Dieldrin
EPA 2005g -- BariumEPA, 2005g  Barium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

2-Methylnaphthalene 6.98E-02 3.41E-01
4,4-DDD 7.66E-03 4.98E-02 4.30E-02 1.78E-01 1.16E+00
4,4'-DDE 1.70E-03 5.40E-03 4.30E-02 3.95E-02 1.26E-01
4,4'-DDT 3.70E-03 1.25E-02 4.30E-02 8.60E-02 2.91E-01
Acenaphthene 4.19E-02 1.15E-01
Acenaphthylene 4.20E-02 1.14E-01
Anthracene 8.74E-02 2.10E-01
Aroclor-1254 2.05E-01 7.40E-01 2.51E+00 8.17E-02 2.95E-01
Benzo(a)anthracene 2.68E-01 8.59E-01
Benzo(a)pyrene 3.47E-01 1.01E+00
Benzo(b)fluoranthene 4.66E-01 1.26E+00
Benzo(g,h,i)perylene 2.51E-01 5.45E-01
Benzo(k)fluoranthene 1.57E-01 3.78E-01
Boron 4.81E+00 7.39E+00
Ch 3 27E 01 9 38E 01

TABLE C-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

EARTHWORM 

Chrysene 3.27E-01 9.38E-01
Cobalt 4.14E+00 4.41E+00
Copper 2.43E+01 4.69E+01 8.00E+01 3.03E-01 5.87E-01
Dibenz(a,h)anthracene 1.13E-01 2.36E-01
Dieldrin 9.01E-04 2.10E-03
Endrin Aldehyde 1.90E-03 5.50E-03
Endrin Ketone 1.30E-03 2.90E-03
Fluoranthene 5.94E-01 1.89E+00
Fluorene 4.42E-02 1.07E-01
gamma-Chlordane 6.90E-04 1.70E-03
Indeno(1,2,3-cd)pyrene 3.68E-01 7.61E-01
Lead 5.35E+01 1.04E+02 1.70E+03 3.15E-02 6.12E-02
Molybdenum 8.90E-01 1.61E+00
Naphthalene 3.23E-01 2.78E+00
Nickel 1.17E+01 1.24E+01 2.80E+02 4.19E-02 4.42E-02
Phenanthrene 4.01E-01 1.35E+00
Pyrene 4.32E-01 1.29E+00
Strontium 7.56E+01 1.01E+02
Titanium 2.58E+01 3.22E+01
Vanadium 1.44E+01 1.52E+01 1.00E+02 1.44E-01 1.52E-01
Zinc 4.34E+02 8.15E+02 1.20E+02 3.62E+00 6.79E+00
LPAH 1.01E+00 5.01E+00 2.90E+01 3.48E-02 1.73E-01
HPAH 3.32E+00 9.16E+00 1.80E+01 1.85E-01 5.09E-01
TOTAL PAHs 4.33E+00 1.42E+01



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 6.98E-02 3.41E-01 1.00E-04 4.91E-04
4,4-DDD 7.66E-03 4.98E-02 1.10E-05 7.17E-05
4,4'-DDE 1.70E-03 5.40E-03 2.45E-06 7.77E-06
4,4'-DDT 3.70E-03 1.25E-02 5.33E-06 1.80E-05
Acenaphthene 4.19E-02 1.15E-01 6.03E-05 1.66E-04
Acenaphthylene 4.20E-02 1.14E-01 6.04E-05 1.64E-04
Anthracene 8.74E-02 2.10E-01 1.26E-04 3.02E-04
Aroclor-1254 2.05E-01 7.40E-01 2.95E-04 1.07E-03
Benzo(a)anthracene 2.68E-01 8.59E-01 3.86E-04 1.24E-03
Benzo(a)pyrene 3.47E-01 1.01E+00 4.99E-04 1.45E-03
Benzo(b)fluoranthene 4.66E-01 1.26E+00 6.71E-04 1.81E-03
Benzo(g,h,i)perylene 2.51E-01 5.45E-01 3.61E-04 7.84E-04

TABLE C-5
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE

Benzo(k)fluoranthene 1.57E-01 3.78E-01 2.26E-04 5.44E-04
Boron 4.81E+00 7.39E+00 6.92E-03 1.06E-02
Chrysene 3.27E-01 9.38E-01 4.71E-04 1.35E-03
Cobalt 4.14E+00 4.41E+00 5.96E-03 6.34E-03
Copper 2.43E+01 4.69E+01 3.49E-02 6.75E-02
Dibenz(a,h)anthracene 1.13E-01 2.36E-01 1.63E-04 3.40E-04
Dieldrin 9.01E-04 2.10E-03 1.30E-06 3.02E-06
Endrin Aldehyde 1.90E-03 5.50E-03 2.73E-06 7.92E-06
Endrin Ketone 1.30E-03 2.90E-03 1.87E-06 4.17E-06
Fluoranthene 5.94E-01 1.89E+00 8.55E-04 2.71E-03
Fluorene 4.42E-02 1.07E-01 6.36E-05 1.54E-04
gamma-Chlordane 6.90E-04 1.70E-03 9.94E-07 2.45E-06
Indeno(1,2,3-cd)pyrene 3.68E-01 7.61E-01 5.30E-04 1.10E-03
Lead 5.35E+01 1.04E+02 7.70E-02 1.50E-01
Molybdenum 8.90E-01 1.61E+00 1.28E-03 2.32E-03
Naphthalene 3.23E-01 2.78E+00 4.65E-04 3.99E-03
Nickel 1.17E+01 1.24E+01 1.69E-02 1.78E-02
Phenanthrene 4.01E-01 1.35E+00 5.77E-04 1.94E-03
Pyrene 4.32E-01 1.29E+00 6.22E-04 1.86E-03
Strontium 7.56E+01 1.01E+02 1.09E-01 1.45E-01
Titanium 2.58E+01 3.22E+01 3.71E-02 4.64E-02
Vanadium 1.44E+01 1.52E+01 2.07E-02 2.18E-02
Zinc 4.34E+02 8.15E+02 6.24E-01 1.17E+00
LPAH 1.01E+00 5.01E+00 1.45E-03 7.21E-03
HPAH 3.32E+00 9.16E+00 4.78E-03 1.32E-02
TOTAL PAHs 4.33E+00 1.42E+01 6.23E-03 2.04E-02

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993



TABLE C-5
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE

Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 9.65E-03 6.27E-02 7.18E-05 4.67E-04 3.26E-03 2.12E-02
4,4'-DDE 2.14E-03 6.80E-03 1.59E-05 5.06E-05 7.23E-04 2.30E-03
4,4'-DDT 4.66E-03 1.58E-02 3.47E-05 1.17E-04 1.57E-03 5.32E-03
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 2.32E-01 8.36E-01 2.05E-03 7.40E-03 7.83E-02 2.83E-01
Benzo(a)anthracene 8.04E-03 2.58E-02 5.41E-03 1.74E-02 4.13E-03 1.32E-02
Benzo(a)pyrene 2.43E-02 7.06E-02 3.50E-03 1.02E-02 9.08E-03 2.64E-02
Benzo(b)fluoranthene 3.26E-02 8.79E-02 4.71E-03 1.27E-02 1.22E-02 3.29E-02
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.26E-02 3.02E-02 1.59E-03 3.82E-03 4.63E-03 1.12E-02
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 1.31E-02 3.75E-02 6.11E-03 1.75E-02 6.00E-03 1.72E-02
Cobalt 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 9.70E-01 1.88E+00 9.70E+00 1.88E+01 2.88E+00 5.58E+00
Dibenz(a,h)anthracene 7.91E-03 1.65E-02 7.23E-04 1.51E-03 2.85E-03 5.94E-03
Dieldrin 1.32E-02 3.09E-02 3.14E-05 7.33E-05 4.45E-03 1.04E-02
Endrin Aldehyde 0.00E+00 0.00E+00 1.09E-04 3.17E-04 2.89E-05 8.35E-05y
Endrin Ketone 0.00E+00 0.00E+00 7.49E-05 1.67E-04 1.97E-05 4.40E-05
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 0.00E+00 0.00E+00 9.87E-06 2.43E-05 2.60E-06 6.41E-06
Indeno(1,2,3-cd)pyrene 2.94E-02 6.09E-02 1.44E-03 2.97E-03 1.03E-02 2.12E-02
Lead 1.61E+00 3.12E+00 2.41E+00 4.68E+00 1.17E+00 2.28E+00
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 2.35E-01 2.47E-01 3.76E-01 3.96E-01 1.78E-01 1.87E-01
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xylene (total) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 2.43E+02 4.57E+02 5.21E-10 9.78E-10 8.15E+01 1.53E+02
LPAH 7.07E-02 3.51E-01 2.04E-02 1.01E-01 2.91E-02 1.44E-01
HPAH 2.33E-01 6.41E-01 6.71E-02 1.85E-01 9.58E-02 2.64E-01
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 1.00E-04 4.91E-04
4,4-DDD 3.27E-03 2.13E-02
4,4'-DDE 7.26E-04 2.30E-03
4,4'-DDT 1.58E-03 5.33E-03
Acenaphthene 6.03E-05 1.66E-04
Acenaphthylene 6.04E-05 1.64E-04
Anthracene 1.26E-04 3.02E-04
Aroclor-1254 7.86E-02 2.84E-01
Benzo(a)anthracene 4.51E-03 1.45E-02



TABLE C-5
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE

Benzo(a)pyrene 9.58E-03 2.78E-02
Benzo(b)fluoranthene 1.29E-02 3.47E-02
Benzo(g,h,i)perylene 3.61E-04 7.84E-04
Benzo(k)fluoranthene 4.86E-03 1.17E-02
Boron 6.92E-03 1.06E-02
Chrysene 6.47E-03 1.86E-02
Cobalt 5.96E-03 6.34E-03
Copper 2.92E+00 5.65E+00
Dibenz(a,h)anthracene 3.01E-03 6.28E-03
Dieldrin 4.45E-03 1.04E-02
Endrin Aldehyde 3.16E-05 9.15E-05
Endrin Ketone 2.16E-05 4.82E-05
Fluoranthene 8.55E-04 2.71E-03
Fluorene 6.36E-05 1.54E-04
gamma-Chlordane 3.60E-06 8.86E-06
Indeno(1,2,3-cd)pyrene 1.08E-02 2.23E-02
Lead 1.25E+00 2.43E+00
Molybdenum 1.28E-03 2.32E-03
Naphthalene 4.65E-04 3.99E-03
Nickel 1.95E-01 2.05E-01
Phenanthrene 5.77E-04 1.94E-03
Pyrene 6.22E-04 1.86E-03
Strontium 1.09E-01 1.45E-01
Titanium 3.71E-02 4.64E-02
Vanadium 2.07E-02 2.18E-02
Zinc 8.22E+01 1.54E+02
LPAH 3.05E-02 1.52E-01
HPAH 1.01E-01 2.77E-01
TOTAL PAHs 1.31E-01 4.29E-01



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 2.09E-04 1.36E-03 1.26E-04 8.17E-04 1.88E-05 1.22E-04
4,4'-DDE 4.64E-05 1.47E-04 2.79E-05 8.86E-05 4.17E-06 1.33E-05
4,4'-DDT 1.01E-04 3.41E-04 6.07E-05 2.05E-04 9.08E-06 3.07E-05
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 4.99E-03 1.80E-02 3.00E-03 1.08E-02 4.50E-04 1.62E-03
Benzo(a)anthracene 1.93E-03 6.19E-03 1.16E-03 3.72E-03 1.74E-04 5.57E-04
Benzo(a)pyrene 7.06E-03 2.05E-02 4.26E-03 1.24E-02 6.36E-04 1.85E-03
Benzo(b)fluoranthene 1.12E-02 3.02E-02 6.73E-03 1.81E-02 1.01E-03 2.72E-03

TABLE C-6 
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

COYOTE

( )
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.76E-03 9.06E-03 2.25E-03 5.42E-03 3.38E-04 8.15E-04
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 2.71E-03 7.78E-03 1.63E-03 4.69E-03 2.44E-04 7.00E-04
Cobalt 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 6.01E-03 1.26E-02 3.63E-03 7.58E-03 5.42E-04 1.13E-03
Dieldrin 5.09E-06 1.19E-05 3.31E-06 7.73E-06 4.65E-07 1.08E-06
Endrin Aldehyde 4.50E-06 1.30E-05 2.95E-06 8.53E-06 4.11E-07 1.19E-06
Endrin Ketone 3.08E-06 6.87E-06 2.02E-06 4.50E-06 2.81E-07 6.28E-07
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 1.82E-05 4.47E-05 1.19E-05 2.92E-05 1.66E-06 4.08E-06
Indeno(1,2,3-cd)pyrene 4.57E-02 9.46E-02 2.75E-02 5.69E-02 4.12E-03 8.52E-03
Lead 9.66E-03 1.88E-02 0.00E+00 0.00E+00 7.24E-04 1.41E-03
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 4.24E-02 4.46E-02 0.00E+00 0.00E+00 3.18E-03 3.35E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 2.34E-02 4.40E-02 1.74E+00 3.27E+00 4.53E-02 8.51E-02
LPAH 5.37E-02 2.67E-01 3.24E-02 1.61E-01 4.84E-03 2.40E-02
HPAH 1.77E-01 4.87E-01 1.07E-01 2.94E-01 1.59E-02 4.39E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 6.98E-02 3.41E-01 7.26E-05 3.55E-04
4,4-DDD 7.66E-03 4.98E-02 7.97E-06 5.18E-05
4,4'-DDE 1.70E-03 5.40E-03 1.77E-06 5.62E-06
4,4'-DDT 3.70E-03 1.25E-02 3.85E-06 1.30E-05
Acenaphthene 4.19E-02 1.15E-01 4.36E-05 1.20E-04
Acenaphthylene 4.20E-02 1.14E-01 4.37E-05 1.19E-04
Anthracene 8.74E-02 2.10E-01 9.09E-05 2.18E-04
Aroclor-1254 2.05E-01 7.40E-01 2.13E-04 7.70E-04
Benzo(a)anthracene 2.68E-01 8.59E-01 2.79E-04 8.93E-04
Benzo(a)pyrene 3.47E-01 1.01E+00 3.61E-04 1.05E-03
Benzo(b)fluoranthene 4.66E-01 1.26E+00 4.85E-04 1.31E-03
Benzo(g,h,i)perylene 2.51E-01 5.45E-01 2.61E-04 5.67E-04
Benzo(k)fluoranthene 1.57E-01 3.78E-01 1.63E-04 3.93E-04
Boron 4.81E+00 7.39E+00 5.00E-03 7.68E-03
Chrysene 3.27E-01 9.38E-01 3.40E-04 9.76E-04
Cobalt 4.14E+00 4.41E+00 4.31E-03 4.58E-03
C

TABLE C-7
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE

Copper 2.43E+01 4.69E+01 2.52E-02 4.88E-02
Dibenz(a,h)anthracene 1.13E-01 2.36E-01 1.18E-04 2.45E-04
Dieldrin 9.01E-04 2.10E-03 9.37E-07 2.18E-06
Endrin Aldehyde 1.90E-03 5.50E-03 1.98E-06 5.72E-06
Endrin Ketone 1.30E-03 2.90E-03 1.35E-06 3.02E-06
Fluoranthene 5.94E-01 1.89E+00 6.18E-04 1.96E-03
Fluorene 4.42E-02 1.07E-01 4.60E-05 1.11E-04
gamma-Chlordane 6.90E-04 1.70E-03 7.18E-07 1.77E-06
Indeno(1,2,3-cd)pyrene 3.68E-01 7.61E-01 3.83E-04 7.91E-04
Lead 5.35E+01 1.04E+02 5.57E-02 1.08E-01
Molybdenum 8.90E-01 1.61E+00 9.26E-04 1.67E-03
Naphthalene 3.23E-01 2.78E+00 3.36E-04 2.89E-03
Nickel 1.17E+01 1.24E+01 1.22E-02 1.29E-02
Phenanthrene 4.01E-01 1.35E+00 4.17E-04 1.40E-03
Pyrene 4.32E-01 1.29E+00 4.49E-04 1.34E-03
Strontium 7.56E+01 1.01E+02 7.86E-02 1.05E-01
Titanium 2.58E+01 3.22E+01 2.68E-02 3.35E-02
Vanadium 1.44E+01 1.52E+01 1.50E-02 1.58E-02
Zinc 4.34E+02 8.15E+02 4.51E-01 8.48E-01
LPAH 1.01E+00 5.01E+00 1.05E-03 5.21E-03
HPAH 3.32E+00 9.16E+00 3.46E-03 9.52E-03
TOTAL PAHs 4.33E+00 1.42E+01 4.51E-03 1.47E-02

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)
Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993
Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake



TABLE C-7
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 1.26E-04 8.17E-04 9.65E-03 6.27E-02 2.09E-04 1.36E-03 4.16E-05 2.71E-04
4,4'-DDE 2.79E-05 8.86E-05 2.14E-03 6.80E-03 4.64E-05 1.47E-04 9.24E-06 2.94E-05
4,4'-DDT 6.07E-05 2.05E-04 4.66E-03 1.58E-02 1.01E-04 3.41E-04 2.01E-05 6.80E-05
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 3.00E-03 1.08E-02 2.32E-01 8.36E-01 4.99E-03 1.80E-02 9.99E-04 3.61E-03
Benzo(a)anthracene 1.16E-03 3.72E-03 8.04E-03 2.58E-02 1.93E-03 6.19E-03 6.03E-05 1.93E-04
Benzo(a)pyrene 4.26E-03 1.24E-02 2.43E-02 7.06E-02 7.06E-03 2.05E-02 2.00E-04 5.81E-04
Benzo(b)fluoranthene 6.73E-03 1.81E-02 3.26E-02 8.79E-02 1.12E-02 3.02E-02 2.94E-04 7.92E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 2.25E-03 5.42E-03 1.26E-02 3.02E-02 3.76E-03 9.06E-03 1.05E-04 2.53E-04
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 1.63E-03 4.69E-03 1.31E-02 3.75E-02 2.71E-03 7.78E-03 9.18E-05 2.63E-04
Cobalt 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 0.00E+00 0.00E+00 9.70E-01 1.88E+00 0.00E+00 0.00E+00 3.88E-03 7.51E-03
Dibenz(a,h)anthracene 3.63E-03 7.58E-03 7.91E-03 1.65E-02 6.01E-03 1.26E-02 1.19E-04 2.49E-04
Dieldrin 3.31E-06 7.73E-06 1.32E-02 3.09E-02 5.09E-06 1.19E-05 5.30E-05 1.24E-04
Endrin Aldehyde 2.95E-06 8.53E-06 0.00E+00 0.00E+00 4.50E-06 1.30E-05 6.64E-08 1.92E-07
Endrin Ketone 2.02E-06 4.50E-06 0.00E+00 0.00E+00 3.08E-06 6.87E-06 4.55E-08 1.01E-07
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 1.19E-05 2.92E-05 0.00E+00 0.00E+00 1.82E-05 4.47E-05 2.68E-07 6.60E-07
Indeno(1,2,3-cd)pyrene 2.75E-02 5.69E-02 2.94E-02 6.09E-02 4.57E-02 9.46E-02 7.84E-04 1.62E-03
Lead 0.00E+00 0.00E+00 1.61E+00 3.12E+00 9.66E-03 1.88E-02 6.54E-03 1.27E-02
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 0.00E+00 0.00E+00 2.35E-01 2.47E-01 4.24E-02 4.46E-02 1.46E-03 1.54E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00Strontium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 1.74E+00 3.27E+00 2.43E+02 4.57E+02 2.34E-02 4.40E-02 9.78E-01 1.84E+00
LPAH 3.24E-02 1.61E-01 7.07E-02 3.51E-01 5.37E-02 2.67E-01 1.07E-03 5.29E-03
HPAH 1.07E-01 2.94E-01 2.33E-01 6.41E-01 1.77E-01 4.87E-01 3.51E-03 9.67E-03
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 7.26E-05 3.55E-04
4,4-DDD 4.96E-05 3.23E-04
4,4'-DDE 1.10E-05 3.50E-05
4,4'-DDT 2.40E-05 8.10E-05
Acenaphthene 4.36E-05 1.20E-04
Acenaphthylene 4.37E-05 1.19E-04
Anthracene 9.09E-05 2.18E-04
Aroclor-1254 1.21E-03 4.38E-03
Benzo(a)anthracene 3.39E-04 1.09E-03
Benzo(a)pyrene 5.61E-04 1.63E-03
Benzo(b)fluoranthene 7.78E-04 2.10E-03
Benzo(g,h,i)perylene 2.61E-04 5.67E-04
Benzo(k)fluoranthene 2.68E-04 6.46E-04
Boron 5.00E-03 7.68E-03
Chrysene 4.32E-04 1.24E-03
Cobalt 4.31E-03 4.58E-03
Copper 2.91E-02 5.63E-02
Dibenz(a,h)anthracene 2.37E-04 4.95E-04
Dieldrin 5.40E-05 1.26E-04
Endrin Aldehyde 2.04E-06 5.91E-06
Endrin Ketone 1.40E-06 3.12E-06
Fluoranthene 6.18E-04 1.96E-03
Fluorene 4.60E-05 1.11E-04
gamma-Chlordane 9.86E-07 2.43E-06
Indeno(1,2,3-cd)pyrene 1.17E-03 2.41E-03
Lead 6.22E-02 1.21E-01



TABLE C-7
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE

Molybdenum 9.26E-04 1.67E-03
Naphthalene 3.36E-04 2.89E-03
Nickel 1.37E-02 1.44E-02
Phenanthrene 4.17E-04 1.40E-03
Pyrene 4.49E-04 1.34E-03
Strontium 7.86E-02 1.05E-01
Titanium 2.68E-02 3.35E-02
Vanadium 1.50E-02 1.58E-02
Zinc 1.43E+00 2.69E+00
LPAH 2.12E-03 1.05E-02
HPAH 6.96E-03 1.92E-02
TOTAL PAHs 9.08E-03 2.97E-02

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 2.93E-02 7.84E-02 4.18E-04 1.12E-03
4,4-DDD 7.89E-04 2.90E-03 1.12E-05 4.13E-05
4,4'-DDE 1.90E-03 7.40E-03 2.71E-05 1.05E-04
4,4'-DDT 3.80E-03 1.40E-02 5.42E-05 2.00E-04
Acenaphthene 5.95E-02 1.97E-01 8.48E-04 2.81E-03
Acenaphthylene 3.82E-02 1.13E-01 5.44E-04 1.61E-03
Anthracene 9.61E-02 2.97E-01 1.37E-03 4.23E-03
Aroclor-1254 1.37E-01 7.26E-01 1.95E-03 1.03E-02
Benzo(a)anthracene 3.45E-01 1.21E+00 4.92E-03 1.73E-02
Benzo(a)pyrene 4.57E-01 1.46E+00 6.51E-03 2.08E-02
Benzo(b)fluoranthene 5.82E-01 1.64E+00 8.29E-03 2.33E-02
Benzo(g,h,i)perylene 3.24E-01 1.10E+00 4.62E-03 1.56E-02
Benzo(k)fluoranthene 2.40E-01 6.51E-01 3.42E-03 9.28E-03
Boron 4.66E+00 9.66E+00 6.64E-02 1.38E-01
Chrysene 4.09E-01 1.32E+00 5.83E-03 1.88E-02
Cobalt 3.71E+00 4.78E+00 5.28E-02 6.81E-02
C

TABLE C-8
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN

Copper 2.80E+01 3.25E+01 3.99E-01 4.62E-01
Dibenz(a,h)anthracene 1.55E-01 3.63E-01 2.21E-03 5.17E-03
Dieldrin 9.97E-04 3.00E-03 1.42E-05 4.28E-05
Endrin Aldehyde 2.30E-03 8.40E-03 3.28E-05 1.20E-04
Endrin Ketone 1.60E-03 4.00E-03 2.28E-05 5.70E-05
Fluoranthene 7.99E-01 2.66E+00 1.14E-02 3.78E-02
Fluorene 5.15E-02 1.55E-01 7.34E-04 2.21E-03
gamma-Chlordane 8.27E-04 2.50E-03 1.18E-05 3.56E-05
Indeno(1,2,3-cd)pyrene 4.70E-01 1.12E+00 6.70E-03 1.59E-02
Lead 6.96E+01 8.45E+01 9.92E-01 1.20E+00
Molybdenum 1.31E+00 1.65E+00 1.86E-02 2.34E-02
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.16E+01 1.25E+01 1.66E-01 1.79E-01
Phenanthrene 5.12E-01 2.20E+00 7.30E-03 3.13E-02
Pyrene 5.33E-01 1.37E+00 7.60E-03 1.95E-02
Strontium 7.06E+01 1.01E+02 1.01E+00 1.44E+00
Titanium 2.98E+01 6.30E+01 4.25E-01 8.98E-01
Vanadium 1.38E+01 1.48E+01 1.96E-01 2.11E-01
Zinc 6.01E+02 7.28E+02 8.57E+00 1.04E+01
LPAH 7.87E-01 3.04E+00 1.12E-02 4.33E-02
HPAH 4.31E+00 1.29E+01 6.15E-02 1.83E-01
TOTAL PAHs 5.10E+00 1.59E+01 7.27E-02 2.27E-01

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)
Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake



TABLE C-8
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 9.65E-03 6.27E-02 9.65E-03 6.27E-02 7.18E-05 4.67E-04 3.91E-03 2.54E-02
4,4'-DDE 2.14E-03 6.80E-03 2.14E-03 6.80E-03 1.59E-05 5.06E-05 8.68E-04 2.76E-03
4,4'-DDT 4.66E-03 1.58E-02 4.66E-03 1.58E-02 3.47E-05 1.17E-04 1.89E-03 6.38E-03
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 2.32E-01 8.36E-01 2.32E-01 8.36E-01 2.05E-03 7.40E-03 9.38E-02 3.39E-01
Benzo(a)anthracene 8.04E-03 2.58E-02 8.04E-03 2.58E-02 5.41E-03 1.74E-02 3.45E-03 1.10E-02
Benzo(a)pyrene 2.43E-02 7.06E-02 2.43E-02 7.06E-02 3.50E-03 1.02E-02 9.96E-03 2.89E-02
Benzo(b)fluoranthene 3.26E-02 8.79E-02 3.26E-02 8.79E-02 4.71E-03 1.27E-02 1.34E-02 3.60E-02
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.26E-02 3.02E-02 1.26E-02 3.02E-02 1.59E-03 3.82E-03 5.14E-03 1.24E-02
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 1.31E-02 3.75E-02 1.31E-02 3.75E-02 6.11E-03 1.75E-02 5.51E-03 1.58E-02
Cobalt 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 9.70E-01 1.88E+00 9.70E-01 1.88E+00 9.70E+00 1.88E+01 7.34E-01 1.42E+00
Dibenz(a,h)anthracene 7.91E-03 1.65E-02 7.91E-03 1.65E-02 7.23E-04 1.51E-03 3.23E-03 6.74E-03
Dieldrin 1.32E-02 3.09E-02 1.32E-02 3.09E-02 3.14E-05 7.33E-05 5.36E-03 1.25E-02
Endrin Aldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.09E-04 3.17E-04 3.85E-06 1.12E-05
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.49E-05 1.67E-04 2.64E-06 5.88E-06
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.87E-06 2.43E-05 3.48E-07 8.56E-07
Indeno(1,2,3-cd)pyrene 2.94E-02 6.09E-02 2.94E-02 6.09E-02 1.44E-03 2.97E-03 1.20E-02 2.47E-02
Lead 1.61E+00 3.12E+00 1.61E+00 3.12E+00 2.41E+00 4.68E+00 7.35E-01 1.43E+00
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 2.35E-01 2.47E-01 2.35E-01 2.47E-01 3.76E-01 3.96E-01 1.08E-01 1.14E-01
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00Strontium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 2.43E+02 4.57E+02 2.43E+02 4.57E+02 5.21E-10 9.78E-10 9.83E+01 1.85E+02
LPAH 7.07E-02 3.51E-01 7.07E-02 3.51E-01 2.04E-02 1.01E-01 2.93E-02 1.46E-01
HPAH 2.33E-01 6.41E-01 2.33E-01 6.41E-01 6.71E-02 1.85E-01 9.65E-02 2.66E-01
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 4.18E-04 1.12E-03
4,4-DDD 3.92E-03 2.55E-02
4,4'-DDE 8.95E-04 2.86E-03
4,4'-DDT 1.94E-03 6.58E-03
Acenaphthene 8.48E-04 2.81E-03
Acenaphthylene 5.44E-04 1.61E-03
Anthracene 1.37E-03 4.23E-03
Aroclor-1254 9.58E-02 3.49E-01
Benzo(a)anthracene 8.36E-03 2.83E-02
Benzo(a)pyrene 1.65E-02 4.97E-02
Benzo(b)fluoranthene 2.17E-02 5.94E-02
Benzo(g,h,i)perylene 4.62E-03 1.56E-02
Benzo(k)fluoranthene 8.56E-03 2.17E-02
Boron 6.64E-02 1.38E-01
Chrysene 1.13E-02 3.46E-02
Cobalt 5.28E-02 6.81E-02
Copper 1.13E+00 1.88E+00
Dibenz(a,h)anthracene 5.44E-03 1.19E-02
Dieldrin 5.38E-03 1.25E-02
Endrin Aldehyde 3.66E-05 1.31E-04
Endrin Ketone 2.54E-05 6.29E-05
Ethylbenzene 0.00E+00 0.00E+00
Fluoranthene 1.14E-02 3.78E-02
Fluorene 7.34E-04 2.21E-03
gamma-Chlordane 1.21E-05 3.65E-05
Indeno(1,2,3-cd)pyrene 1.87E-02 4.06E-02



TABLE C-8
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN

Lead 1.73E+00 2.63E+00
Molybdenum 1.86E-02 2.34E-02
Naphthalene 0.00E+00 0.00E+00
Nickel 2.74E-01 2.93E-01
Phenanthrene 7.30E-03 3.13E-02
Pyrene 7.60E-03 1.95E-02
Strontium 1.01E+00 1.44E+00
Titanium 4.25E-01 8.98E-01
Vanadium 1.96E-01 2.11E-01
Zinc 1.07E+02 1.95E+02
LPAH 4.05E-02 1.89E-01
HPAH 1.58E-01 4.49E-01
TOTAL PAHs 1.99E-01 6.38E-01



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 2.09E-04 1.36E-03 1.26E-04 8.17E-04 3.53E-05 2.30E-04
4,4'-DDE 4.64E-05 1.47E-04 2.79E-05 8.86E-05 7.84E-06 2.49E-05
4,4'-DDT 1.01E-04 3.41E-04 6.07E-05 2.05E-04 1.71E-05 5.77E-05
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 4.99E-03 1.80E-02 3.00E-03 1.08E-02 8.45E-04 3.05E-03
Benzo(a)anthracene 1.93E-03 6.19E-03 1.16E-03 3.72E-03 3.27E-04 1.05E-03
Benzo(a)pyrene 7.06E-03 2.05E-02 4.26E-03 1.24E-02 1.19E-03 3.47E-03
Benzo(b)fluoranthene 1.12E-02 3.02E-02 6.73E-03 1.81E-02 1.90E-03 5.11E-03

TABLE C-9
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RED-TAILED HAWK

( )
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.76E-03 9.06E-03 2.25E-03 5.42E-03 6.36E-04 1.53E-03
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 2.71E-03 7.78E-03 1.63E-03 4.69E-03 4.59E-04 1.32E-03
Cobalt 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 6.01E-03 1.26E-02 3.63E-03 7.58E-03 1.02E-03 2.13E-03
Dieldrin 5.09E-06 1.19E-05 3.31E-06 7.73E-06 8.71E-07 2.03E-06
Endrin Aldehyde 4.50E-06 1.30E-05 2.95E-06 8.53E-06 7.71E-07 2.23E-06
Endrin Ketone 3.08E-06 6.87E-06 2.02E-06 4.50E-06 5.28E-07 1.18E-06
Ethylbenzene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 1.82E-05 4.47E-05 1.19E-05 2.92E-05 3.11E-06 7.66E-06
Indeno(1,2,3-cd)pyrene 4.57E-02 9.46E-02 2.75E-02 5.69E-02 7.74E-03 1.60E-02
Lead 9.66E-03 1.88E-02 0.00E+00 0.00E+00 1.40E-03 2.73E-03
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 4.24E-02 4.46E-02 0.00E+00 0.00E+00 6.15E-03 6.48E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 2.34E-02 4.40E-02 1.74E+00 3.27E+00 7.27E-02 1.37E-01
LPAH 5.37E-02 2.67E-01 3.24E-02 1.61E-01 9.09E-03 4.51E-02
HPAH 1.77E-01 4.87E-01 1.07E-01 2.94E-01 2.99E-02 8.25E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

2-Methylnaphthalene 1.00E-04 4.91E-04
4,4-DDD 3.27E-03 2.13E-02 1.47E-01 2.22E-02 1.45E-01
4,4'-DDE 7.26E-04 2.30E-03 1.47E-01 4.94E-03 1.57E-02
4,4'-DDT 1.58E-03 5.33E-03 1.47E-01 1.07E-02 3.63E-02
Acenaphthene 6.03E-05 1.66E-04
Acenaphthylene 6.04E-05 1.64E-04
Anthracene 1.26E-04 3.02E-04
Aroclor-1254 7.86E-02 2.84E-01 1.55E-01 5.07E-01 1.83E+00
Benzo(a)anthracene 4.51E-03 1.45E-02
Benzo(a)pyrene 9.58E-03 2.78E-02
Benzo(b)fluoranthene 1.29E-02 3.47E-02
Benzo(g,h,i)perylene 3.61E-04 7.84E-04
Benzo(k)fluoranthene 4.86E-03 1.17E-02
Boron 6.92E-03 1.06E-02
Ch 6 47E 03 1 86E 02

TABLE C-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE

Chrysene 6.47E-03 1.86E-02
Cobalt 5.96E-03 6.34E-03
Copper 2.92E+00 5.65E+00 5.60E+00 5.21E-01 1.01E+00
Dibenz(a,h)anthracene 3.01E-03 6.28E-03
Dieldrin 4.45E-03 1.04E-02 1.50E-02 2.97E-01 6.92E-01
Endrin Aldehyde 3.16E-05 9.15E-05 9.20E-02 3.43E-04 9.94E-04
Endrin Ketone 2.16E-05 4.82E-05 9.20E-02 2.35E-04 5.24E-04
Ethylbenzene 5.47E-06 1.83E-05
Fluoranthene 8.55E-04 2.71E-03
Fluorene 6.36E-05 1.54E-04
gamma-Chlordane 3.60E-06 8.86E-06 4.60E+00 7.82E-07 1.93E-06
Indeno(1,2,3-cd)pyrene 1.08E-02 2.23E-02
Lead 1.25E+00 2.43E+00 4.70E+00 2.66E-01 5.17E-01
Molybdenum 1.28E-03 2.32E-03
Naphthalene 4.65E-04 3.99E-03
Nickel 1.95E-01 2.05E-01 1.70E+00 1.15E-01 1.21E-01
Phenanthrene 5.77E-04 1.94E-03
Pyrene 6.22E-04 1.86E-03
Strontium 1.09E-01 1.45E-01
Titanium 3.71E-02 4.64E-02
Vanadium 2.07E-02 2.18E-02 4.16E+00 4.98E-03 5.25E-03
Zinc 8.22E+01 1.54E+02 7.54E+01 1.09E+00 2.05E+00
LPAH 3.05E-02 1.52E-01 6.56E+01 4.66E-04 2.31E-03
HPAH 1.01E-01 2.77E-01 6.15E-01 1.63E-01 4.51E-01
TOTAL PAHs 1.31E-01 4.29E-01



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

2-Methylnaphthalene 0.00E+00 0.00E+00
4,4-DDD 1.88E-05 1.22E-04 1.47E-01 1.28E-04 8.32E-04
4,4'-DDE 4.17E-06 1.33E-05 1.47E-01 2.84E-05 9.02E-05
4,4'-DDT 9.08E-06 3.07E-05 1.47E-01 6.18E-05 2.09E-04
Acenaphthene 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00
Aroclor-1254 4.50E-04 1.62E-03 1.55E-01 2.90E-03 1.05E-02
Benzo(a)anthracene 1.74E-04 5.57E-04
Benzo(a)pyrene 6.36E-04 1.85E-03
Benzo(b)fluoranthene 1.01E-03 2.72E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.38E-04 8.15E-04
Boron 0.00E+00 0.00E+00
Ch 2 44E 04 7 00E 04

TABLE C-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

COYOTE

Chrysene 2.44E-04 7.00E-04
Cobalt 0.00E+00 0.00E+00
Copper 0.00E+00 0.00E+00 5.60E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 5.42E-04 1.13E-03
Dieldrin 4.65E-07 1.08E-06 1.50E-02 3.10E-05 7.22E-05
Endrin Aldehyde 4.11E-07 1.19E-06 9.20E-02 4.47E-06 1.29E-05
Endrin Ketone 2.81E-07 6.28E-07 9.20E-02 3.06E-06 6.82E-06
Ethylbenzene 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00
gamma-Chlordane 1.66E-06 4.08E-06 4.60E+00 3.61E-07 8.88E-07
Indeno(1,2,3-cd)pyrene 4.12E-03 8.52E-03
Lead 7.24E-04 1.41E-03 4.70E+00 1.54E-04 2.99E-04
Molybdenum 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00
Nickel 3.18E-03 3.35E-03 1.70E+00 1.87E-03 1.97E-03
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Strontium 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 4.16E+00 0.00E+00 0.00E+00
Zinc 4.53E-02 8.51E-02 7.54E+01 6.01E-04 1.13E-03
LPAH 4.84E-03 2.40E-02 6.56E+01 7.38E-05 3.66E-04
HPAH 1.59E-02 4.39E-02 6.15E-01 2.59E-02 7.14E-02
TOTAL PAHs 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

2-Methylnaphthalene 7.26E-05 3.55E-04
4,4-DDD 4.96E-05 3.23E-04 2.27E-01 2.19E-04 1.42E-03
4,4'-DDE 1.10E-05 3.50E-05 2.27E-01 4.85E-05 1.54E-04
4,4'-DDT 2.40E-05 8.10E-05 2.27E-01 1.06E-04 3.57E-04
Acenaphthene 4.36E-05 1.20E-04
Acenaphthylene 4.37E-05 1.19E-04
Anthracene 9.09E-05 2.18E-04
Aroclor-1254 1.21E-03 4.38E-03 1.80E-01 6.74E-03 2.43E-02
Benzo(a)anthracene 3.39E-04 1.09E-03
Benzo(a)pyrene 5.61E-04 1.63E-03
Benzo(b)fluoranthene 7.78E-04 2.10E-03
Benzo(g,h,i)perylene 2.61E-04 5.67E-04
Benzo(k)fluoranthene 2.68E-04 6.46E-04
Boron 5.00E-03 7.68E-03
Ch 4 32E 04 1 24E 03

TABLE C-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE

Chrysene 4.32E-04 1.24E-03
Cobalt 4.31E-03 4.58E-03
Copper 2.91E-02 5.63E-02 4.05E+00 7.19E-03 1.39E-02
Dibenz(a,h)anthracene 2.37E-04 4.95E-04
Dieldrin 5.40E-05 1.26E-04 7.09E-02 7.61E-04 1.77E-03
Endrin Aldehyde 2.04E-06 5.91E-06 1.00E-02 2.04E-04 5.91E-04
Endrin Ketone 1.40E-06 3.12E-06 1.00E-02 1.40E-04 3.12E-04
Ethylbenzene 3.95E-06 1.32E-05
Fluoranthene 6.18E-04 1.96E-03
Fluorene 4.60E-05 1.11E-04
gamma-Chlordane 9.86E-07 2.43E-06 2.14E+00 4.61E-07 1.13E-06
Indeno(1,2,3-cd)pyrene 1.17E-03 2.41E-03
Lead 6.22E-02 1.21E-01 1.63E+00 3.82E-02 7.42E-02
Molybdenum 9.26E-04 1.67E-03
Naphthalene 3.36E-04 2.89E-03
Nickel 1.37E-02 1.44E-02 6.71E+00 2.04E-03 2.15E-03
Phenanthrene 4.17E-04 1.40E-03
Pyrene 4.49E-04 1.34E-03
Strontium 7.86E-02 1.05E-01
Titanium 2.68E-02 3.35E-02
Vanadium 1.50E-02 1.58E-02 3.44E-01 4.35E-02 4.59E-02
Zinc 1.43E+00 2.69E+00 6.61E+01 2.16E-02 4.06E-02
LPAH 2.12E-03 1.05E-02 6.56E+01 3.22E-05 1.60E-04
HPAH 6.96E-03 1.92E-02 6.15E-01 1.13E-02 3.12E-02
TOTAL PAHs 9.08E-03 2.97E-02



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

2-Methylnaphthalene 4.18E-04 1.12E-03
4,4-DDD 3.92E-03 2.55E-02 2.27E-01 1.73E-02 1.12E-01
4,4'-DDE 8.95E-04 2.86E-03 2.27E-01 3.94E-03 1.26E-02
4,4'-DDT 1.94E-03 6.58E-03 2.27E-01 8.56E-03 2.90E-02
Acenaphthene 8.48E-04 2.81E-03
Acenaphthylene 5.44E-04 1.61E-03
Anthracene 1.37E-03 4.23E-03
Aroclor-1254 9.58E-02 3.49E-01 1.80E-01 5.32E-01 1.94E+00
Benzo(a)anthracene 8.36E-03 2.83E-02
Benzo(a)pyrene 1.65E-02 4.97E-02
Benzo(b)fluoranthene 2.17E-02 5.94E-02
Benzo(g,h,i)perylene 4.62E-03 1.56E-02
Benzo(k)fluoranthene 8.56E-03 2.17E-02
Boron 6.64E-02 1.38E-01
Ch 1 13E 02 3 46E 02

TABLE C-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN

Chrysene 1.13E-02 3.46E-02
Cobalt 5.28E-02 6.81E-02
Copper 1.13E+00 1.88E+00 4.05E+00 2.80E-01 4.65E-01
Dibenz(a,h)anthracene 5.44E-03 1.19E-02
Dieldrin 5.38E-03 1.25E-02 7.09E-02 7.58E-02 1.77E-01
Endrin Aldehyde 3.66E-05 1.31E-04 1.00E-02 3.66E-03 1.31E-02
Endrin Ketone 2.54E-05 6.29E-05 1.00E-02 2.54E-03 6.29E-03
Fluoranthene 1.14E-02 3.78E-02
Fluorene 7.34E-04 2.21E-03
gamma-Chlordane 1.21E-05 3.65E-05 2.14E+00 5.67E-06 1.70E-05
Indeno(1,2,3-cd)pyrene 1.87E-02 4.06E-02
Lead 1.73E+00 2.63E+00 1.63E+00 1.06E+00 1.61E+00
Molybdenum 1.86E-02 2.34E-02
Naphthalene 0.00E+00 0.00E+00
Nickel 2.74E-01 2.93E-01 6.71E+00 4.09E-02 4.36E-02
Phenanthrene 7.30E-03 3.13E-02
Pyrene 7.60E-03 1.95E-02
Strontium 1.01E+00 1.44E+00
Titanium 4.25E-01 8.98E-01
Vanadium 1.96E-01 2.11E-01 3.44E-01 5.70E-01 6.15E-01
Zinc 1.07E+02 1.95E+02 6.61E+01 1.62E+00 2.95E+00
LPAH 4.05E-02 1.89E-01 6.56E+01 6.18E-04 2.88E-03
HPAH 1.58E-01 4.49E-01 6.15E-01 2.57E-01 7.31E-01
TOTAL PAHs 1.99E-01 6.38E-01



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

2-Methylnaphthalene 0.00E+00 0.00E+00
4,4-DDD 3.53E-05 2.30E-04 2.27E-01 1.56E-04 1.01E-03
4,4'-DDE 7.84E-06 2.49E-05 2.27E-01 3.45E-05 1.10E-04
4,4'-DDT 1.71E-05 5.77E-05 2.27E-01 7.52E-05 2.54E-04
Acenaphthene 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00
Aroclor-1254 8.45E-04 3.05E-03 1.80E-01 4.69E-03 1.69E-02
Benzo(a)anthracene 3.27E-04 1.05E-03
Benzo(a)pyrene 1.19E-03 3.47E-03
Benzo(b)fluoranthene 1.90E-03 5.11E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 6.36E-04 1.53E-03
Boron 0.00E+00 0.00E+00
Ch 4 59E 04 1 32E 03

TABLE C-14
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

RED-TAILED HAWK

Chrysene 4.59E-04 1.32E-03
Cobalt 0.00E+00 0.00E+00
Copper 0.00E+00 0.00E+00 4.05E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 1.02E-03 2.13E-03
Dieldrin 8.71E-07 2.03E-06 7.09E-02 1.23E-05 2.86E-05
Endrin Aldehyde 7.71E-07 2.23E-06 1.00E-02 7.71E-05 2.23E-04
Endrin Ketone 5.28E-07 1.18E-06 1.00E-02 5.28E-05 1.18E-04
Fluoranthene 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00
gamma-Chlordane 3.11E-06 7.66E-06 2.14E+00 1.45E-06 3.58E-06
Indeno(1,2,3-cd)pyrene 7.74E-03 1.60E-02
Lead 1.40E-03 2.73E-03 1.63E+00 8.60E-04 1.67E-03
Molybdenum 0.00E+00 0.00E+00
Naphthalene 0.00E+00 0.00E+00
Nickel 6.15E-03 6.48E-03 6.71E+00 9.17E-04 9.66E-04
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Strontium 0.00E+00 0.00E+00
Titanium 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 3.44E-01 0.00E+00 0.00E+00
Zinc 7.27E-02 1.37E-01 6.61E+01 1.10E-03 2.07E-03
LPAH 9.09E-03 4.51E-02 6.56E+01 1.39E-04 6.88E-04
HPAH 2.99E-02 8.25E-02 6.15E-01 4.87E-02 1.34E-01
TOTAL PAHs 0.00E+00 0.00E+00



TABLE C-15
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

2-Methylnaphthalene 6.98E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 7.66E-03 1.26E+00 9.65E-03 EPA, 1999 1.26E+00 9.65E-03 EPA, 1999 9.37E-03 7.18E-05 EPA, 1999 2.72E-02 2.08E-04 EPA, 1999 6.52E-05 4.99E-07 EPA, 1999 2.09E-04 1.59E-02 1.22E-04 EPA, 1999 5.10E-04 3.91E-06 EPA, 1999 1.26E-04
4,4'-DDE 1.70E-03 1.26E+00 2.14E-03 EPA, 1999 1.26E+00 2.14E-03 EPA, 1999 9.37E-03 1.59E-05 EPA, 1999 2.72E-02 4.62E-05 EPA, 1999 6.52E-05 1.11E-07 EPA, 1999 4.64E-05 1.59E-02 2.70E-05 EPA, 1999 5.10E-04 8.67E-07 EPA, 1999 2.79E-054,4 DDE 1.70E 03 1.26E 00 2.14E 03 EPA, 1999 1.26E 00 2.14E 03 EPA, 1999 9.37E 03 1.59E 05 EPA, 1999 2.72E 02 4.62E 05 EPA, 1999 6.52E 05 1.11E 07 EPA, 1999 4.64E 05 1.59E 02 2.70E 05 EPA, 1999 5.10E 04 8.67E 07 EPA, 1999 2.79E 05
4,4'-DDT 3.70E-03 1.26E+00 4.66E-03 EPA, 1999 1.26E+00 4.66E-03 EPA, 1999 9.37E-03 3.47E-05 EPA, 1999 2.72E-02 1.01E-04 EPA, 1999 6.52E-05 2.41E-07 EPA, 1999 1.01E-04 1.59E-02 5.88E-05 EPA, 1999 5.10E-04 1.89E-06 EPA, 1999 6.07E-05
Acenaphthene 4.19E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 4.20E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 8.74E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 2.05E-01 1.13E+00 2.32E-01 EPA, 1999 1.13E+00 2.32E-01 EPA, 1999 1.00E-02 2.05E-03 EPA, 1999 2.43E-02 4.98E-03 EPA, 1999 5.83E-05 1.20E-05 EPA, 1999 4.99E-03 1.42E-02 2.91E-03 EPA, 1999 4.55E-04 9.33E-05 EPA, 1999 3.00E-03
Benzo(a)anthracene 2.68E-01 3.00E-02 8.04E-03 EPA, 1999 3.00E-02 8.04E-03 EPA, 1999 2.02E-02 5.41E-03 EPA, 1999 7.19E-03 1.93E-03 EPA, 1999 1.73E-05 4.64E-06 EPA, 1999 1.93E-03 4.20E-03 1.13E-03 EPA, 1999 1.35E-04 3.62E-05 EPA, 1999 1.16E-03
Benzo(a)pyrene 3.47E-01 7.00E-02 2.43E-02 EPA, 1999 7.00E-02 2.43E-02 EPA, 1999 1.01E-02 3.50E-03 EPA, 1999 2.03E-02 7.04E-03 EPA, 1999 4.86E-05 1.69E-05 EPA, 1999 7.06E-03 1.19E-02 4.13E-03 EPA, 1999 3.81E-04 1.32E-04 EPA, 1999 4.26E-03
Benzo(b)fluoranthene 4.66E-01 7.00E-02 3.26E-02 EPA, 1999 7.00E-02 3.26E-02 EPA, 1999 1.01E-02 4.71E-03 EPA, 1999 2.40E-02 1.12E-02 EPA, 1999 5.75E-05 2.68E-05 EPA, 1999 1.12E-02 1.40E-02 6.52E-03 EPA, 1999 4.50E-04 2.10E-04 EPA, 1999 6.73E-03
Benzo(g,h,i)perylene 2.51E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.57E-01 8.00E-02 1.26E-02 EPA, 1999 8.00E-02 1.26E-02 EPA, 1999 1.01E-02 1.59E-03 EPA, 1999 2.39E-02 3.75E-03 EPA, 1999 5.73E-05 9.00E-06 EPA, 1999 3.76E-03 1.39E-02 2.18E-03 EPA, 1999 4.48E-04 7.03E-05 EPA, 1999 2.25E-03
Boron 4.81E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 3.27E-01 4.00E-02 1.31E-02 EPA, 1999 4.00E-02 1.31E-02 EPA, 1999 1.87E-02 6.11E-03 EPA, 1999 8.27E-03 2.70E-03 EPA, 1999 1.99E-05 6.51E-06 EPA, 1999 2.71E-03 4.84E-03 1.58E-03 EPA, 1999 1.55E-04 5.07E-05 EPA, 1999 1.63E-03
Cobalt 4.14E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 2.43E+01 4.00E-02 9.70E-01 EPA, 1999 4.00E-02 9.70E-01 EPA, 1999 4.00E-01 9.70E+00 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 1.13E-01 7.00E-02 7.91E-03 EPA, 1999 7.00E-02 7.91E-03 EPA, 1999 6.40E-03 7.23E-04 EPA, 1999 5.31E-02 6.00E-03 EPA, 1999 1.27E-04 1.44E-05 EPA, 1999 6.01E-03 3.11E-02 3.51E-03 EPA, 1999 9.98E-04 1.13E-04 EPA, 1999 3.63E-03
Dieldrin 9.01E-04 1.47E+01 1.32E-02 EPA, 2005f 1.47E+01 1.32E-02 EPA, 2005f 3.49E-02 3.14E-05 EPA, 1998 5.65E-03 5.09E-06 EPA, 1998 0.00E+00 5.09E-06 3.68E-03 3.31E-06 EPA, 1998 0.00E+00 3.31E-06
Endrin Aldehyde 1.90E-03 0.00E+00 0.00E+00 5.76E-02 1.09E-04 EPA, 1998 2.37E-03 4.50E-06 EPA, 1998 0.00E+00 4.50E-06 1.55E-03 2.95E-06 EPA, 1998 0.00E+00 2.95E-06
Edrin Ketone 1.30E-03 0.00E+00 0.00E+00 5.76E-02 7.49E-05 EPA, 1998 2.37E-03 3.08E-06 EPA, 1998 0.00E+00 3.08E-06 1.55E-03 2.02E-06 EPA, 1998 0.00E+00 2.02E-06
Ethylbenzene 3.80E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 5.94E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 4.42E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 6.90E-04 0.00E+00 0.00E+00 1.43E-02 9.87E-06 EPA, 1998 2.63E-02 1.82E-05 EPA, 1998 0.00E+00 1.82E-05 1.72E-02 1.19E-05 EPA, 1998 0.00E+00 1.19E-05
Indeno(1,2,3-cd)pyrene 3.68E-01 8.00E-02 2.94E-02 EPA, 1999 8.00E-02 2.94E-02 EPA, 1999 3.90E-03 1.44E-03 EPA, 1999 1.24E-01 4.56E-02 EPA, 1999 2.98E-04 1.10E-04 EPA, 1999 4.57E-02 7.24E-02 2.66E-02 EPA, 1999 2.32E-03 8.54E-04 EPA, 1999 2.75E-02
Lead 5.35E+01 3.00E-02 1.61E+00 EPA, 1999 3.00E-02 1.61E+00 EPA, 1999 4.50E-02 2.41E+00 EPA, 1999 1.80E-04 9.63E-03 EPA, 1999 4.32E-07 2.31E-05 EPA, 1999 9.66E-03 0.00E+00 0.00E+00 0.00E+00
Molybdenum 8.90E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 3.23E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.17E+01 2.00E-02 2.35E-01 EPA, 1999 2.00E-02 2.35E-01 EPA, 1999 3.20E-02 3.76E-01 EPA, 1999 3.60E-03 4.23E-02 EPA, 1999 8.63E-06 1.01E-04 EPA, 1999 4.24E-02 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 4.01E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 4.32E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 7 56E+01 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00Strontium 7.56E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 2.58E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 1.44E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 4.34E+02 5.60E-01 2.43E+02 EPA, 1999 5.60E-01 2.43E+02 EPA, 1999 1.20E-12 5.21E-10 EPA, 1999 5.39E-05 2.34E-02 EPA, 1999 1.29E-07 5.60E-05 EPA, 1999 2.34E-02 3.89E-03 1.69E+00 EPA, 1999 1.25E-04 5.42E-02 EPA, 1999 1.74E+00
LPAH 1.01E+00 7.00E-02 7.07E-02 EPA, 1999* 7.00E-02 7.07E-02 EPA, 1999* 2.02E-02 2.04E-02 EPA, 1999* 5.31E-02 5.36E-02 EPA, 1999* 1.27E-04 1.28E-04 EPA, 1999* 5.37E-02 3.11E-02 3.14E-02 EPA, 1999* 9.98E-04 1.01E-03 EPA, 1999* 3.24E-02
HPAH 3.32E+00 7.00E-02 2.33E-01 EPA, 1999* 7.00E-02 2.33E-01 EPA, 1999* 2.02E-02 6.71E-02 EPA, 1999* 5.31E-02 1.76E-01 EPA, 1999* 1.27E-04 4.22E-04 EPA, 1999* 1.77E-01 3.11E-02 1.03E-01 EPA, 1999* 9.98E-04 3.32E-03 EPA, 1999* 1.07E-01
TOTAL PAHs 4.33E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



TABLE C-16
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

2-Methylnaphthalene 3.41E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4-DDD 4.98E-02 1.26E+00 6.27E-02 EPA, 1999 1.26E+00 6.27E-02 EPA, 1999 9.37E-03 4.67E-04 EPA, 1999 2.72E-02 1.35E-03 EPA, 1999 6.52E-05 3.25E-06 EPA, 1999 1.36E-03 1.59E-02 7.92E-04 EPA, 1999 5.10E-04 2.54E-05 EPA, 1999 8.17E-04
4,4'-DDE 5.40E-03 1.26E+00 6.80E-03 EPA, 1999 1.26E+00 6.80E-03 EPA, 1999 9.37E-03 5.06E-05 EPA, 1999 2.72E-02 1.47E-04 EPA, 1999 6.52E-05 3.52E-07 EPA, 1999 1.47E-04 1.59E-02 8.59E-05 EPA, 1999 5.10E-04 2.75E-06 EPA, 1999 8.86E-054,4 DDE 5.40E 03 1.26E 00 6.80E 03 EPA, 1999 1.26E 00 6.80E 03 EPA, 1999 9.37E 03 5.06E 05 EPA, 1999 2.72E 02 1.47E 04 EPA, 1999 6.52E 05 3.52E 07 EPA, 1999 1.47E 04 1.59E 02 8.59E 05 EPA, 1999 5.10E 04 2.75E 06 EPA, 1999 8.86E 05
4,4'-DDT 1.25E-02 1.26E+00 1.58E-02 EPA, 1999 1.26E+00 1.58E-02 EPA, 1999 9.37E-03 1.17E-04 EPA, 1999 2.72E-02 3.40E-04 EPA, 1999 6.52E-05 8.15E-07 EPA, 1999 3.41E-04 1.59E-02 1.99E-04 EPA, 1999 5.10E-04 6.38E-06 EPA, 1999 2.05E-04
Acenaphthene 1.15E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 1.14E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 2.10E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 7.40E-01 1.13E+00 8.36E-01 EPA, 1999 1.13E+00 8.36E-01 EPA, 1999 1.00E-02 7.40E-03 EPA, 1999 2.43E-02 1.80E-02 EPA, 1999 5.83E-05 4.31E-05 EPA, 1999 1.80E-02 1.42E-02 1.05E-02 EPA, 1999 4.55E-04 3.37E-04 EPA, 1999 1.08E-02
Benzo(a)anthracene 8.59E-01 3.00E-02 2.58E-02 EPA, 1999 3.00E-02 2.58E-02 EPA, 1999 2.02E-02 1.74E-02 EPA, 1999 7.19E-03 6.18E-03 EPA, 1999 1.73E-05 1.49E-05 EPA, 1999 6.19E-03 4.20E-03 3.61E-03 EPA, 1999 1.35E-04 1.16E-04 EPA, 1999 3.72E-03
Benzo(a)pyrene 1.01E+00 7.00E-02 7.06E-02 EPA, 1999 7.00E-02 7.06E-02 EPA, 1999 1.01E-02 1.02E-02 EPA, 1999 2.03E-02 2.05E-02 EPA, 1999 4.86E-05 4.90E-05 EPA, 1999 2.05E-02 1.19E-02 1.20E-02 EPA, 1999 3.81E-04 3.84E-04 EPA, 1999 1.24E-02
Benzo(b)fluoranthene 1.26E+00 7.00E-02 8.79E-02 EPA, 1999 7.00E-02 8.79E-02 EPA, 1999 1.01E-02 1.27E-02 EPA, 1999 2.40E-02 3.01E-02 EPA, 1999 5.75E-05 7.22E-05 EPA, 1999 3.02E-02 1.40E-02 1.76E-02 EPA, 1999 4.50E-04 5.65E-04 EPA, 1999 1.81E-02
Benzo(g,h,i)perylene 5.45E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.78E-01 8.00E-02 3.02E-02 EPA, 1999 8.00E-02 3.02E-02 EPA, 1999 1.01E-02 3.82E-03 EPA, 1999 2.39E-02 9.03E-03 EPA, 1999 5.73E-05 2.17E-05 EPA, 1999 9.06E-03 1.39E-02 5.25E-03 EPA, 1999 4.48E-04 1.69E-04 EPA, 1999 5.42E-03
Boron 7.39E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 9.38E-01 4.00E-02 3.75E-02 EPA, 1999 4.00E-02 3.75E-02 EPA, 1999 1.87E-02 1.75E-02 EPA, 1999 8.27E-03 7.76E-03 EPA, 1999 1.99E-05 1.87E-05 EPA, 1999 7.78E-03 4.84E-03 4.54E-03 EPA, 1999 1.55E-04 1.45E-04 EPA, 1999 4.69E-03
Cobalt 4.41E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 4.69E+01 4.00E-02 1.88E+00 EPA, 1999 4.00E-02 1.88E+00 EPA, 1999 4.00E-01 1.88E+01 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dibenz(a,h)anthracene 2.36E-01 7.00E-02 1.65E-02 EPA, 1999 7.00E-02 1.65E-02 EPA, 1999 6.40E-03 1.51E-03 EPA, 1999 5.31E-02 1.25E-02 EPA, 1999 1.27E-04 3.00E-05 EPA, 1999 1.26E-02 3.11E-02 7.34E-03 EPA, 1999 9.98E-04 2.36E-04 EPA, 1999 7.58E-03
Dieldrin 2.10E-03 1.47E+01 3.09E-02 EPA, 2005f 1.47E+01 3.09E-02 EPA, 2005f 3.49E-02 7.33E-05 EPA, 1998 5.65E-03 1.19E-05 EPA, 1998 0.00E+00 1.19E-05 3.68E-03 7.73E-06 EPA, 1998 0.00E+00 7.73E-06
Endrin Aldehyde 5.50E-03 0.00E+00 0.00E+00 5.76E-02 3.17E-04 EPA, 1998 2.37E-03 1.30E-05 EPA, 1998 0.00E+00 1.30E-05 1.55E-03 8.53E-06 EPA, 1998 0.00E+00 8.53E-06
Edrin Ketone 2.90E-03 0.00E+00 0.00E+00 5.76E-02 1.67E-04 EPA, 1998 2.37E-03 6.87E-06 EPA, 1998 0.00E+00 6.87E-06 1.55E-03 4.50E-06 EPA, 1998 0.00E+00 4.50E-06
Fluoranthene 1.89E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 1.07E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
gamma-Chlordane 1.70E-03 0.00E+00 0.00E+00 1.43E-02 2.43E-05 EPA, 1998 2.63E-02 4.47E-05 EPA, 1998 0.00E+00 4.47E-05 1.72E-02 2.92E-05 EPA, 1998 0.00E+00 2.92E-05
Indeno(1,2,3-cd)pyrene 7.61E-01 8.00E-02 6.09E-02 EPA, 1999 8.00E-02 6.09E-02 EPA, 1999 3.90E-03 2.97E-03 EPA, 1999 1.24E-01 9.44E-02 EPA, 1999 2.98E-04 2.27E-04 EPA, 1999 9.46E-02 7.24E-02 5.51E-02 EPA, 1999 2.32E-03 1.77E-03 EPA, 1999 5.69E-02
Lead 1.04E+02 3.00E-02 3.12E+00 EPA, 1999 3.00E-02 3.12E+00 EPA, 1999 4.50E-02 4.68E+00 EPA, 1999 1.80E-04 1.87E-02 EPA, 1999 4.32E-07 4.49E-05 EPA, 1999 1.88E-02 0.00E+00 0.00E+00 0.00E+00
Molybdenum 1.61E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Naphthalene 2.78E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.24E+01 2.00E-02 2.47E-01 EPA, 1999 2.00E-02 2.47E-01 EPA, 1999 3.20E-02 3.96E-01 EPA, 1999 3.60E-03 4.45E-02 EPA, 1999 8.63E-06 1.07E-04 EPA, 1999 4.46E-02 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 1.35E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 1.29E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium 1.01E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Titanium 3 22E+01 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00 0 00E+00Titanium 3.22E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 1.52E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 8.15E+02 5.60E-01 4.57E+02 EPA, 1999 5.60E-01 4.57E+02 EPA, 1999 1.20E-12 9.78E-10 EPA, 1999 5.39E-05 4.39E-02 EPA, 1999 1.29E-07 1.05E-04 EPA, 1999 4.40E-02 3.89E-03 3.17E+00 EPA, 1999 1.25E-04 1.02E-01 EPA, 1999 3.27E+00
LPAH 5.01E+00 7.00E-02 3.51E-01 EPA, 1999* 7.00E-02 3.51E-01 EPA, 1999* 2.02E-02 1.01E-01 EPA, 1999* 5.31E-02 2.66E-01 EPA, 1999* 1.27E-04 6.36E-04 EPA, 1999* 2.67E-01 3.11E-02 1.56E-01 EPA, 1999* 9.98E-04 5.00E-03 EPA, 1999* 1.61E-01
HPAH 9.16E+00 7.00E-02 6.41E-01 EPA, 1999* 7.00E-02 6.41E-01 EPA, 1999* 2.02E-02 1.85E-01 EPA, 1999* 5.31E-02 4.86E-01 EPA, 1999* 1.27E-04 1.16E-03 EPA, 1999* 4.87E-01 3.11E-02 2.85E-01 EPA, 1999* 9.98E-04 9.14E-03 EPA, 1999* 2.94E-01
TOTAL PAHs 1.42E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



TABLE D-1
EXPOSURE POINT CONCENTATION (mg/kg)

SOIL NORTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0103 0.0198 95% Chebyshev
4,4'-DDE 7.00E-04 0.0024 95% Chebyshev
4,4'-DDT 7.04E-04 0.0038 99% Chebyshev
Acenaphthene 0.0142 0.036 95% Chebyshev
Acenaphthylene NC
Anthracene 0.0215 0.107 99% Chebyshev
Aroclor-1254 0.0056 0.0168 95% Chebyshev
Benzo(a)anthracene 0.068 0.464 99% Chebyshev
Benzo(a)pyrene 0.0922 0.554 99% Chebyshev
Benzo(b)fluoranthene 0.12 0.649 99% Chebyshev
Benzo(g,h,i)perylene 0.0961 0.494 99% Chebyshev
Benzo(k)fluoranthene 0.0601 0.341 99% Chebyshev
Boron 7.576 20.55 99% Chebyshev
Cadmium 0.193 0.59 99% Chebyshev
Chrysene 0.0885 0.529 99% Chebyshev
Dibenz(a,h)anthracene 0.0384 0.177 99% Chebyshev
Dieldrin NC
Endrin NCEndrin NC
Endrin Ketone NC
Fluoranthene 0.146 0.923 99% Chebyshev
Fluorene 0.0112 0.0282 95% Chebyshev
Iron 17531 21765 95% Student's-t 
Naphthalene 0.0236 0.102 99% Chebyshev
Nickel 17.17 18.79 95% Student's-t 
Phenanthrene 0.0998 0.595 99% Chebyshev
Pyrene 0.143 0.879 99% Chebyshev
Vanadium 20.54 22.9 95% Student's-t 
LPAH 0.1806 0.888
HPAH 0.9853 5.587
TOTAL PAHs 1.1659 6.475

Notes:

as the EPC.
NC - Not a COPC in soil.

* Recommended UCL exceeds maximum observation so the maximum measured concentration was used 



TABLE D-2
EXPOSURE POINT CONCENTATION (mg/kg)

SURFACE SOIL NORTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0123 0.0275 95% Chebyshev
4,4'-DDE 0.0011 0.0093 99% Chebyshev
4,4'-DDT 0.0012 0.0073 99% Chebyshev
Acenaphthene 0.0161 0.0528 95% Chebyshev
Acenaphthylene 0.0099 0.0234 95% Chebyshev
Anthracene 0.0257 0.168 99% Chebyshev
Aroclor-1254 0.0037 0.0077 95% Chebyshev
Benzo(a)anthracene 0.0715 0.72 99% Chebyshev
Benzo(a)pyrene 0.114 0.888 99% Chebyshev
Benzo(b)fluoranthene 0.146 0.352 95% Adjusted Gamma
Benzo(g,h,i)perylene 0.132 0.842 99% Chebyshev
Benzo(k)fluoranthene 0.0689 0.505 99% Chebyshev
Boron 8.028 13.49 95% Approx. Gamma
Cadmium 0.207 0.799 99% Chebyshev
Chrysene 0.102 0.812 99% Chebyshev
Dibenz(a,h)anthracene 0.0471 0.284 99% Chebyshev
Dieldrin 4.87E-04 0.0034 99% Chebyshev
Endrin 3 04E-04 7 59E-04 95% ChebyshevEndrin 3.04E-04 7.59E-04 95% Chebyshev
Endrin Ketone 8.74E-04 0.0031 95% Chebyshev
Fluoranthene 0.159 1.358 99% Chebyshev
Fluorene 0.0163 0.0496 95% Chebyshev
Indeno(1,2,3-cd)pyrene 0.151 0.969 99% Chebyshev
Naphthalene NS
Nickel 17.04 20.76 95% Student's-t 
Phenanthrene 0.109 0.845 99% Chebyshev
Pyrene 0.147 1.169 99% Chebyshev
Vanadium 19.66 23.4 95% Student's-t 
LPAH 0.1893 1.1663
HPAH 1.1385 7.899
TOTAL PAHs 1.3278 9.0653

Notes:

as the EPC.
NS - Not sampled in surface soil.

* Recommended UCL exceeds maximum observation so the maximum measured concentration was used 



TABLE D-3
TOXICITY REFERENCE VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

2-Methylnaphthalene

4,4'-DDE 0.043 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.01) 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227 EPA, 2007a

Avian TRV was 
used as a 
surrogate for the 
rat snake since no 
TRV was found 
specific for 
reptiles. 0.227 EPA, 2007a

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival 0.227 EPA, 2007a

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival

4,4'-DDT 0.043 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.01) 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227 EPA, 2007a

Avian TRV was 
used as a 
surrogate for the 
rat snake since no 
TRV was found 
specific for 
reptiles. 0.227 EPA, 2007a

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival 0.227 EPA, 2007a

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival
Acenaphthene
Acenaphthylene
Anthracene

#REF! 30 EPA, 2005a
EC20 for 

earthworms 0.125 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.125 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.125 Mammalian TRV 0.125 Mammalian TRV 0.125 Mammalian TRV

Aroclor-1254 2.51 EPA, 1999

Acute median LC50 
in earthworms (dose 
251 with uncertainty 

factor of 0.01) 0.155 Sample, 1996

Chronic LOAEL for 
reproduction in mouse 

with an uncertainty 
factor of 0.1 0.155 Sample, 1996

Chronic LOAEL for 
reproduction in mouse 

with an uncertainty 
factor of 0.1 0.18 Sample, 1996 Avian TRV 0.18 Sample, 1996 0.18 Sample, 1996

Geometric mean of 

#REF! 330 EPA, 2005g

the EC20 values for 
three test species 

under three separate 
test conditions of pH 51.8 EPA, 2005g

Geometric mean of 
NOAEL values for 
reproduction and 

growth 51.8 EPA, 2005g

Geometric mean of 
NOAEL values for 

reproduction and growth 51.8 Mammalian TRV 51.8 Mammalian TRV 51.8 Mammalian TRV
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Boron

Cadmium 10 EPA, 1999

Chronic (4-month) 
NOAEL for cocoon 

production in 
earthworm (dose 10) 0.77 EPA, 2005b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 0.77 EPA, 2005b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 1.45 EPA, 1999 Avian TRV 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 
reproduction and 

growth 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 
reproduction and 

growth

#REF! 57 EPA, 2005c

Maximum 
acceptable toxicant 

concentration 
(MATC) for 

reproductive effects 
in earthworm 2.4 EPA, 2005c

Geometric mean of 
NOAEL values for 
reproduction and 

growth 2.4 EPA, 2005c

Geometric mean of 
NOAEL values for 

reproduction and growth 2.66 EPA, 2005c Avian TRV 2.66 EPA, 2005c

Geometric mean of the 
NOAEL values for 
reproduction and 

growth 2.66 EPA, 2005c

Geometric mean of the 
NOAEL values for 
reproduction and 

growth
Chrysene

#REF! 80 EPA, 2007c

Geometric mean of 
the MATC and EC10 

values for six test 
species under 

different test species 5.6 EPA, 2007c

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 5.6 EPA, 2007c

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 4.05 EPA, 2007c Avian TRV 4.05 EPA, 2007c

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival 4.05 EPA, 2007c

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival
Dibenz(a,h)anthracene

Dieldrin 0.015 EPA, 2005f

Highest bounded 
NOAEL for growth 

lower than the lowest 
bounded LOAEL for 

reproduction, growth, 
and survival 0.015 EPA, 2005f

Highest bounded 
NOAEL for growth lower 
than the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.0709 Avian TRV 0.0709 EPA, 2005f

Highest bounded 
NOAEL for growth 

lower than the lowest 
bounded LOAEL for 

reproduction, growth, 
and survival 0.0709 EPA, 2005f

Highest bounded 
NOAEL for growth 

lower than the lowest 
bounded LOAEL for 

reproduction, growth, 
and survival

Endrin 0.092 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.092 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.01 Sample, 1996 Avian TRV 0.01 Sample, 1996

screech owl with an 
uncertainty factor of 

0.1 0.01 Sample, 1996

screech owl with an 
uncertainty factor of 

0.1

Endrin Ketone 0.092 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.092 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.01 Sample, 1996 Avian TRV 0.01 Sample, 1996

screech owl with an 
uncertainty factor of 

0.1 0.01 Sample, 1996

screech owl with an 
uncertainty factor of 

0.1
Fluoranthene



TOXICITY REFERENCE VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

Fluorene
Indeno(1,2,3-cd)pyrene

#REF! 1700 EPA, 2005e

Geometric mean of 
MATC values for 
one test species 

under different pH 4.7 EPA, 2005e

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 4.7 EPA, 2005e

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 1.63 EPA, 2005e Avian TRV 1.63 EPA, 2005e

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival 1.63 EPA, 2005e

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival
#REF!#REF!
#REF!

#REF! 2.5 EPA, 1999

Toxicity value not 
available -- TRV for 
methyl mercury was 
used as a surrogate 1.01 EPA, 1999

Chronic (6-months) 
NOAEL for reproduction 
in mink (dose 1.01 with 
uncertainty factor of 1) 1.01 EPA, 1999

Chronic (6-months) 
NOAEL for reproduction 
in mink (dose 1.01 with 
uncertainty factor of 1) 3.25 EPA, 1999 Avian TRV 3.25 EPA, 1999

Acute (5 days) LOAEL 
for mortality in coturnix 

quail (dose 325 with 
uncertainty factor of 

0.01) 3.25 EPA, 1999

Acute (5 days) LOAEL 
for mortality in coturnix 

quail (dose 325 with 
uncertainty factor of 

0.01)
#REF!
Naphthalene

Nickel 280 EPA, 2007d

Geometric mean of 
MATC values for five 

species under 
different test 
conditions 1.7 EPA, 2007d

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 1.7 EPA, 2007d

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 6.71 EPA, 2007d Avian TRV 6.71 EPA, 2007d

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival 6.71 EPA, 2007d

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction, growth, 

and survival
Phenanthrene
Pyrene

LOAEC/NOAEC for 
growth in brocolli -- 
used as a surrogate

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction growth

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction growth

Highest bounded 
NOAEL for growth and 

reproduction lower 
than the lowest 

bounded LOAEL for 
reproduction growth

Vanadium 100 EPA, 2005d
used as a surrogate 

for invertebrates 4.16 EPA, 2005d
reproduction, growth, 

and survival 4.16 EPA, 2005d
LOAEL for reproduction, 

growth, and survival 0.344 EPA, 2005d Avian TRV 0.344 EPA, 2005d
reproduction, growth, 

and survival 0.344 EPA, 2005d
reproduction, growth, 

and survival

#REF! 120 EPA, 2007e

Geometric mean of 
the MATC and EC10 
values for three test 

species under 
different test species 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 
reproduction and 

growth 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 

reproduction and growth 66.1 EPA, 2007e Avian TRV 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within 
the reproductive and 
growth effect groups 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within 
the reproductive and 
growth effect groups

LPAH 29 EPA, 2007b 65.6 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 65.6 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 65.6 Mammalian TRV 65.6 Mammalian TRV 65.6 Mammalian TRV

HPAH 18 EPA, 2007b 0.615 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for 

reproduction, growth, 
and survival 0.615 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.615 Mammalian TRV 0.615 Mammalian TRV 0.615 Mammalian TRV
TOTAL PAHs

Notes:Notes:

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

2-Methylnaphthalene 1.03E-02 1.98E-02
4,4'-DDE 7.00E-04 2.40E-03 4.30E-02 1.63E-02 5.58E-02
4,4'-DDT 7.04E-04 3.80E-03 4.30E-02 1.64E-02 8.84E-02
Acenaphthene 1.42E-02 3.60E-02
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 2.15E-02 1.07E-01
Aroclor-1254 5.60E-03 1.68E-02 2.51E+00 2.23E-03 6.69E-03
Benzo(a)anthracene 6.80E-02 4.64E-01
Benzo(a)pyrene 9.22E-02 5.54E-01
Benzo(b)fluoranthene 1.20E-01 6.49E-01
Benzo(g,h,i)perylene 9.61E-02 4.94E-01
Benzo(k)fluoranthene 6.01E-02 3.41E-01
Boron 7.58E+00 2.06E+01
Cadmium 1.93E-01 5.90E-01 1.00E+01 1.93E-02 5.90E-02
Ch 8 85E 02 5 29E 01

TABLE D-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

EARTHWORM 

Chrysene 8.85E-02 5.29E-01
Dibenz(a,h)anthracene 3.84E-02 1.77E-01
Dieldrin 0.00E+00 0.00E+00
Endrin 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00
Fluoranthene 1.46E-01 9.23E-01
Fluorene 1.12E-02 2.82E-02
Indeno(1,2,3-cd)pyrene 1.33E-01 5.77E-01
Naphthalene 2.36E-02 1.02E-01
Nickel 1.72E+01 1.88E+01 2.80E+02 6.13E-02 6.71E-02
Phenanthrene 9.98E-02 5.95E-01
Pyrene 1.43E-01 8.79E-01
Vanadium 2.05E+01 2.29E+01 1.00E+02 2.05E-01 2.29E-01
LPAH 1.81E-01 8.88E-01 2.90E+01 6.23E-03 3.06E-02
HPAH 9.85E-01 5.59E+00 1.80E+01 5.47E-02 3.10E-01
TOTAL PAHs 1.17E+00 6.48E+00



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 1.03E-02 1.98E-02 1.48E-05 2.85E-05
4,4'-DDE 7.00E-04 2.40E-03 1.01E-06 3.45E-06
4,4'-DDT 7.04E-04 3.80E-03 1.01E-06 5.47E-06
Acenaphthene 1.42E-02 3.60E-02 2.04E-05 5.18E-05
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 2.15E-02 1.07E-01 3.09E-05 1.54E-04
Aroclor-1254 5.60E-03 1.68E-02 8.06E-06 2.42E-05
Benzo(a)anthracene 6.80E-02 4.64E-01 9.79E-05 6.68E-04
Benzo(a)pyrene 9.22E-02 5.54E-01 1.33E-04 7.97E-04
Benzo(b)fluoranthene 1.20E-01 6.49E-01 1.73E-04 9.34E-04
Benzo(g,h,i)perylene 9.61E-02 4.94E-01 1.38E-04 7.11E-04
Benzo(k)fluoranthene 6.01E-02 3.41E-01 8.65E-05 4.91E-04

TABLE D-5
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE

Boron 7.58E+00 2.06E+01 1.09E-02 2.96E-02
Cadmium 1.93E-01 5.90E-01 2.78E-04 8.49E-04
Chrysene 8.85E-02 5.29E-01 1.27E-04 7.61E-04
Dibenz(a,h)anthracene 3.84E-02 1.77E-01 5.53E-05 2.55E-04
Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.46E-01 9.23E-01 2.10E-04 1.33E-03
Fluorene 1.12E-02 2.82E-02 1.61E-05 4.06E-05
Indeno(1,2,3-cd)pyrene 1.33E-01 5.77E-01 1.91E-04 8.30E-04
Naphthalene 2.36E-02 1.02E-01 3.40E-05 1.47E-04
Nickel 1.72E+01 1.88E+01 2.47E-02 2.70E-02
Phenanthrene 9.98E-02 5.95E-01 1.44E-04 8.56E-04
Pyrene 1.43E-01 8.79E-01 2.06E-04 1.27E-03
Vanadium 2.05E+01 2.29E+01 2.96E-02 3.30E-02
LPAH 1.81E-01 8.88E-01 2.60E-04 1.28E-03
HPAH 9.85E-01 5.59E+00 1.42E-03 8.04E-03
TOTAL PAHs 1.17E+00 6.48E+00 1.68E-03 9.32E-03

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake



TABLE D-5
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 8.82E-04 3.02E-03 6.56E-06 2.25E-05 2.98E-04 1.02E-03
4,4'-DDT 8.87E-04 4.79E-03 6.60E-06 3.56E-05 2.99E-04 1.62E-03
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 6.33E-03 1.90E-02 5.60E-05 1.68E-04 2.14E-03 6.42E-03
Benzo(a)anthracene 2.04E-03 1.39E-02 1.37E-03 9.37E-03 1.05E-03 7.14E-03
Benzo(a)pyrene 6.45E-03 3.88E-02 9.31E-04 5.60E-03 2.41E-03 1.45E-02
Benzo(b)fluoranthene 8.40E-03 4.54E-02 1.21E-03 6.55E-03 3.14E-03 1.70E-02
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 4.81E-03 2.73E-02 6.07E-04 3.44E-03 1.77E-03 1.01E-02
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 1.85E-01 5.66E-01 7.03E-02 2.15E-01 8.07E-02 2.47E-01
Chrysene 3.54E-03 2.12E-02 1.65E-03 9.89E-03 1.62E-03 9.71E-03
Dibenz(a,h)anthracene 2.69E-03 1.24E-02 2.46E-04 1.13E-03 9.67E-04 4.46E-03
Dieldrin 7.15E-03 5.00E-02 1.70E-05 1.19E-04 2.41E-03 1.68E-02
Endrin 0.00E+00 0.00E+00 1.75E-05 4.37E-05 4.62E-06 1.15E-05
Endrin Ketone 0.00E+00 0.00E+00 5.03E-05 1.79E-04 1.33E-05 4.71E-05
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.06E-02 4.62E-02 5.19E-04 2.25E-03 3.71E-03 1.61E-02
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 3.43E-01 3.76E-01 5.49E-01 6.01E-01 2.60E-01 2.85E-01
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 1.26E-02 6.22E-02 3.65E-03 1.79E-02 5.20E-03 2.56E-02
HPAH 6.90E-02 3.91E-01 1.99E-02 1.13E-01 2.84E-02 1.61E-01
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 1.48E-05 2.85E-05
4,4'-DDE 2.99E-04 1.02E-03
4,4'-DDT 3.00E-04 1.62E-03
Acenaphthene 2.04E-05 5.18E-05
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 3.09E-05 1.54E-04
Aroclor-1254 2.15E-03 6.44E-03
Benzo(a)anthracene 1.14E-03 7.81E-03
Benzo(a)pyrene 2.54E-03 1.53E-02
Benzo(b)fluoranthene 3.31E-03 1.79E-02
Benzo(g,h,i)perylene 1.38E-04 7.11E-04
Benzo(k)fluoranthene 1.86E-03 1.06E-02
Boron 1.09E-02 2.96E-02
Cadmium 8.10E-02 2.48E-01
Chrysene 1.75E-03 1.05E-02
Dibenz(a,h)anthracene 1.02E-03 4.71E-03
Dieldrin 2.41E-03 1.68E-02
Endrin 4.62E-06 1.15E-05
Endrin Ketone 1.33E-05 4.71E-05
Fluoranthene 2.10E-04 1.33E-03
Fluorene 1.61E-05 4.06E-05
Indeno(1,2,3-cd)pyrene 3.90E-03 1.69E-02
Naphthalene 3.40E-05 1.47E-04
Nickel 2.85E-01 3.12E-01
Phenanthrene 1.44E-04 8.56E-04
Pyrene 2.06E-04 1.27E-03



TABLE D-5
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE

Vanadium 2.96E-02 3.30E-02
LPAH 5.46E-03 2.69E-02
HPAH 2.98E-02 1.69E-01
TOTAL PAHs 1.68E-03 9.32E-03



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 1.91E-05 6.54E-05 1.15E-05 3.94E-05 1.72E-06 5.89E-06
4,4'-DDT 1.92E-05 1.04E-04 1.16E-05 6.24E-05 1.73E-06 9.33E-06
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 1.36E-04 4.09E-04 8.21E-05 2.46E-04 1.23E-05 3.68E-05
Benzo(a)anthracene 4.90E-04 3.34E-03 2.95E-04 2.01E-03 4.41E-05 3.01E-04
Benzo(a)pyrene 1.88E-03 1.13E-02 1.13E-03 6.80E-03 1.69E-04 1.02E-03
Benzo(b)fluoranthene 2.89E-03 1.56E-02 1.73E-03 9.38E-03 2.60E-04 1.41E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TABLE D-6
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

COYOTE

(g, , )p y
Benzo(k)fluoranthene 1.44E-03 8.17E-03 8.62E-04 4.89E-03 1.30E-04 7.35E-04
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 1.39E-05 4.25E-05 9.38E-03 2.87E-02 2.36E-04 7.20E-04
Chrysene 7.34E-04 4.39E-03 4.42E-04 2.64E-03 6.61E-05 3.95E-04
Dibenz(a,h)anthracene 2.04E-03 9.42E-03 1.23E-03 5.68E-03 1.84E-04 8.49E-04
Dieldrin 2.75E-06 1.92E-05 1.79E-06 1.25E-05 2.51E-07 1.75E-06
Endrin 7.20E-07 1.80E-06 4.71E-07 1.18E-06 6.58E-08 1.64E-07
Endrin Ketone 2.07E-06 7.35E-06 1.35E-06 4.81E-06 1.89E-07 6.71E-07
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.65E-02 7.17E-02 9.94E-03 4.31E-02 1.49E-03 6.46E-03
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 6.20E-02 6.78E-02 0.00E+00 0.00E+00 4.65E-03 5.09E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 9.61E-03 4.73E-02 5.80E-03 2.85E-02 8.66E-04 4.26E-03
HPAH 5.24E-02 2.97E-01 3.16E-02 1.79E-01 4.72E-03 2.68E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 1.03E-02 1.98E-02 1.07E-05 2.06E-05
4,4'-DDE 7.00E-04 2.40E-03 7.28E-07 2.50E-06
4,4'-DDT 7.04E-04 3.80E-03 7.32E-07 3.95E-06
Acenaphthene 1.42E-02 3.60E-02 1.48E-05 3.74E-05
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 2.15E-02 1.07E-01 2.24E-05 1.11E-04
Aroclor-1254 5.60E-03 1.68E-02 5.82E-06 1.75E-05
Benzo(a)anthracene 6.80E-02 4.64E-01 7.07E-05 4.83E-04
Benzo(a)pyrene 9.22E-02 5.54E-01 9.59E-05 5.76E-04
Benzo(b)fluoranthene 1.20E-01 6.49E-01 1.25E-04 6.75E-04
Benzo(g,h,i)perylene 9.61E-02 4.94E-01 9.99E-05 5.14E-04
Benzo(k)fluoranthene 6.01E-02 3.41E-01 6.25E-05 3.55E-04
Boron 7.58E+00 2.06E+01 7.88E-03 2.14E-02
Cadmium 1.93E-01 5.90E-01 2.01E-04 6.14E-04
Chrysene 8.85E-02 5.29E-01 9.20E-05 5.50E-04
Dibenz(a,h)anthracene 3.84E-02 1.77E-01 3.99E-05 1.84E-04

TABLE D-7
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

RAT SNAKE

Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.46E-01 9.23E-01 1.52E-04 9.60E-04
Fluorene 1.12E-02 2.82E-02 1.16E-05 2.93E-05
Indeno(1,2,3-cd)pyrene 1.33E-01 5.77E-01 1.38E-04 6.00E-04
Naphthalene 2.36E-02 1.02E-01 2.45E-05 1.06E-04
Nickel 1.72E+01 1.88E+01 1.79E-02 1.95E-02
Phenanthrene 9.98E-02 5.95E-01 1.04E-04 6.19E-04
Pyrene 1.43E-01 8.79E-01 1.49E-04 9.14E-04
Vanadium 2.05E+01 2.29E+01 2.14E-02 2.38E-02
LPAH 1.81E-01 8.88E-01 1.88E-04 9.24E-04
HPAH 9.85E-01 5.59E+00 1.02E-03 5.81E-03
TOTAL PAHs 1.17E+00 6.48E+00 1.21E-03 6.73E-03

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)
Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993
Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 1.15E-05 3.94E-05 8.82E-04 3.02E-03 1.91E-05 6.54E-05 3.81E-06 1.30E-05
4,4'-DDT 1.16E-05 6.24E-05 8.87E-04 4.79E-03 1.92E-05 1.04E-04 3.83E-06 2.07E-05
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 8.21E-05 2.46E-04 6.33E-03 1.90E-02 1.36E-04 4.09E-04 2.73E-05 8.19E-05



TABLE D-7
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

RAT SNAKE

Benzo(a)anthracene 2.95E-04 2.01E-03 2.04E-03 1.39E-02 4.90E-04 3.34E-03 1.53E-05 1.04E-04
Benzo(a)pyrene 1.13E-03 6.80E-03 6.45E-03 3.88E-02 1.88E-03 1.13E-02 5.32E-05 3.19E-04
Benzo(b)fluoranthene 1.73E-03 9.38E-03 8.40E-03 4.54E-02 2.89E-03 1.56E-02 7.56E-05 4.09E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 8.62E-04 4.89E-03 4.81E-03 2.73E-02 1.44E-03 8.17E-03 4.02E-05 2.28E-04
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 9.38E-03 2.87E-02 1.85E-01 5.66E-01 1.39E-05 4.25E-05 7.75E-04 2.37E-03
Chrysene 4.42E-04 2.64E-03 3.54E-03 2.12E-02 7.34E-04 4.39E-03 2.48E-05 1.49E-04
Dibenz(a,h)anthracene 1.23E-03 5.68E-03 2.69E-03 1.24E-02 2.04E-03 9.42E-03 4.05E-05 1.87E-04
Dieldrin 1.79E-06 1.25E-05 7.15E-03 5.00E-02 2.75E-06 1.92E-05 2.87E-05 2.00E-04
Endrin 4.71E-07 1.18E-06 0.00E+00 0.00E+00 7.20E-07 1.80E-06 1.06E-08 2.65E-08
Endrin Ketone 1.35E-06 4.81E-06 0.00E+00 0.00E+00 2.07E-06 7.35E-06 3.06E-08 1.08E-07
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 9.94E-03 4.31E-02 1.06E-02 4.62E-02 1.65E-02 7.17E-02 2.83E-04 1.23E-03
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 0.00E+00 0.00E+00 3.43E-01 3.76E-01 6.20E-02 6.78E-02 2.14E-03 2.34E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 5.80E-03 2.85E-02 1.26E-02 6.22E-02 9.61E-03 4.73E-02 1.91E-04 9.37E-04
HPAH 3.16E-02 1.79E-01 6.90E-02 3.91E-01 5.24E-02 2.97E-01 1.04E-03 5.90E-03
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 1.07E-05 2.06E-05
4,4'-DDE 4.53E-06 1.55E-05
4,4'-DDT 4.56E-06 2.46E-05
Acenaphthene 1.48E-05 3.74E-05
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 2.24E-05 1.11E-04
Aroclor-1254 3.31E-05 9.94E-05
Benzo(a)anthracene 8.60E-05 5.87E-04
Benzo(a)pyrene 1.49E-04 8.96E-04
Benzo(b)fluoranthene 2.00E-04 1.08E-03
Benzo(g,h,i)perylene 9.99E-05 5.14E-04
Benzo(k)fluoranthene 1.03E-04 5.83E-04
Boron 7.88E-03 2.14E-02
Cadmium 9.76E-04 2.98E-03
Chrysene 1.17E-04 6.99E-04
Dibenz(a,h)anthracene 8.05E-05 3.71E-04
Dieldrin 2.87E-05 2.00E-04
Endrin 1.06E-08 2.65E-08
Endrin Ketone 3.06E-08 1.08E-07
Fluoranthene 1.52E-04 9.60E-04
Fluorene 1.16E-05 2.93E-05
Indeno(1,2,3-cd)pyrene 4.22E-04 1.83E-03
Naphthalene 2.45E-05 1.06E-04
Nickel 2.00E-02 2.19E-02
Phenanthrene 1.04E-04 6.19E-04
Pyrene 1.49E-04 9.14E-04
Vanadium 2.14E-02 2.38E-02
LPAH 3.78E-04 1.86E-03
HPAH 2.06E-03 1.17E-02
TOTAL PAHs 1.21E-03 6.73E-03

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 1.23E-02 2.75E-02 1.75E-04 3.92E-04
4,4'-DDE 1.10E-03 9.30E-03 1.57E-05 1.33E-04
4,4'-DDT 1.20E-03 7.30E-03 1.71E-05 1.04E-04
Acenaphthene 1.61E-02 5.28E-02 2.29E-04 7.52E-04
Acenaphthylene 9.90E-03 2.34E-02 1.41E-04 3.33E-04
Anthracene 2.57E-02 1.68E-01 3.66E-04 2.39E-03
Aroclor-1254 3.70E-03 7.70E-03 5.27E-05 1.10E-04
Benzo(a)anthracene 7.15E-02 7.20E-01 1.02E-03 1.03E-02
Benzo(a)pyrene 1.14E-01 8.88E-01 1.62E-03 1.27E-02
Benzo(b)fluoranthene 1.46E-01 3.52E-01 2.08E-03 5.02E-03
Benzo(g,h,i)perylene 1.32E-01 8.42E-01 1.88E-03 1.20E-02
Benzo(k)fluoranthene 6.89E-02 5.05E-01 9.82E-04 7.20E-03
Boron 8.03E+00 1.35E+01 1.14E-01 1.92E-01
Cadmium 2.07E-01 7.99E-01 2.95E-03 1.14E-02
Chrysene 1.02E-01 8.12E-01 1.45E-03 1.16E-02
Dibenz(a,h)anthracene 4.71E-02 2.84E-01 6.71E-04 4.05E-03

TABLE D-8
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

AMERICAN ROBIN

Dieldrin 4.87E-04 3.40E-03 6.93E-06 4.85E-05
Endrin 3.04E-04 7.59E-04 4.33E-06 1.08E-05
Endrin Ketone 8.74E-04 3.10E-03 1.25E-05 4.42E-05
Fluoranthene 1.59E-01 1.36E+00 2.27E-03 1.94E-02
Fluorene 1.63E-02 4.96E-02 2.32E-04 7.07E-04
Indeno(1,2,3-cd)pyrene 1.51E-01 9.69E-01 2.15E-03 1.38E-02
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.70E+01 2.08E+01 2.43E-01 2.96E-01
Phenanthrene 1.09E-01 8.45E-01 1.55E-03 1.20E-02
Pyrene 1.47E-01 1.17E+00 2.09E-03 1.67E-02
Vanadium 1.97E+01 2.34E+01 2.80E-01 3.33E-01
LPAH 1.89E-01 1.17E+00 2.70E-03 1.66E-02
HPAH 1.14E+00 7.90E+00 1.62E-02 1.13E-01
TOTAL PAHs 1.33E+00 9.07E+00 1.89E-02 1.29E-01

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)
Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 8.82E-04 3.02E-03 8.82E-04 3.02E-03 6.56E-06 2.25E-05 3.57E-04 1.22E-03
4,4'-DDT 8.87E-04 4.79E-03 8.87E-04 4.79E-03 6.60E-06 3.56E-05 3.59E-04 1.94E-03
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 6.33E-03 1.90E-02 6.33E-03 1.90E-02 5.60E-05 1.68E-04 2.56E-03 7.69E-03



TABLE D-8
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

AMERICAN ROBIN

Benzo(a)anthracene 2.04E-03 1.39E-02 2.04E-03 1.39E-02 1.37E-03 9.37E-03 8.74E-04 5.96E-03
Benzo(a)pyrene 6.45E-03 3.88E-02 6.45E-03 3.88E-02 9.31E-04 5.60E-03 2.65E-03 1.59E-02
Benzo(b)fluoranthene 8.40E-03 4.54E-02 8.40E-03 4.54E-02 1.21E-03 6.55E-03 3.44E-03 1.86E-02
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 4.81E-03 2.73E-02 4.81E-03 2.73E-02 6.07E-04 3.44E-03 1.97E-03 1.12E-02
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 1.85E-01 5.66E-01 1.85E-01 5.66E-01 7.03E-02 2.15E-01 7.75E-02 2.37E-01
Chrysene 3.54E-03 2.12E-02 3.54E-03 2.12E-02 1.65E-03 9.89E-03 1.49E-03 8.91E-03
Dibenz(a,h)anthracene 2.69E-03 1.24E-02 2.69E-03 1.24E-02 2.46E-04 1.13E-03 1.10E-03 5.06E-03
Dieldrin 7.15E-03 5.00E-02 7.15E-03 5.00E-02 1.70E-05 1.19E-04 2.90E-03 2.02E-02
Endrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.75E-05 4.37E-05 6.16E-07 1.54E-06
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.03E-05 1.79E-04 1.77E-06 6.29E-06
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.06E-02 4.62E-02 1.06E-02 4.62E-02 5.19E-04 2.25E-03 4.33E-03 1.88E-02
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 3.43E-01 3.76E-01 3.43E-01 3.76E-01 5.49E-01 6.01E-01 1.58E-01 1.73E-01
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 1.26E-02 6.22E-02 1.26E-02 6.22E-02 3.65E-03 1.79E-02 5.25E-03 2.58E-02
HPAH 6.90E-02 3.91E-01 6.90E-02 3.91E-01 1.99E-02 1.13E-01 2.86E-02 1.62E-01
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 1.75E-04 3.92E-04
4,4'-DDE 3.73E-04 1.36E-03
4,4'-DDT 3.76E-04 2.04E-03
Acenaphthene 2.29E-04 7.52E-04
Acenaphthylene 1.41E-04 3.33E-04
Anthracene 3.66E-04 2.39E-03
Aroclor-1254 2.62E-03 7.80E-03
Benzo(a)anthracene 1.89E-03 1.62E-02
Benzo(a)pyrene 4.27E-03 2.85E-02
Benzo(b)fluoranthene 5.52E-03 2.36E-02
Benzo(g,h,i)perylene 1.88E-03 1.20E-02
Benzo(k)fluoranthene 2.95E-03 1.84E-02
Boron 1.14E-01 1.92E-01
Cadmium 8.04E-02 2.48E-01
Chrysene 2.94E-03 2.05E-02
Dibenz(a,h)anthracene 1.77E-03 9.10E-03
Dieldrin 2.90E-03 2.03E-02
Endrin 4.95E-06 1.24E-05
Endrin Ketone 1.42E-05 5.05E-05
Fluoranthene 2.27E-03 1.94E-02
Fluorene 2.32E-04 7.07E-04
Indeno(1,2,3-cd)pyrene 6.48E-03 3.26E-02
Naphthalene 0.00E+00 0.00E+00
Nickel 4.01E-01 4.69E-01
Phenanthrene 1.55E-03 1.20E-02
Pyrene 2.09E-03 1.67E-02
Vanadium 2.80E-01 3.33E-01
LPAH 7.94E-03 4.24E-02
HPAH 4.48E-02 2.75E-01
TOTAL PAHs 1.89E-02 1.29E-01



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 1.91E-05 6.54E-05 1.15E-05 3.94E-05 3.23E-06 1.11E-05
4,4'-DDT 1.92E-05 1.04E-04 1.16E-05 6.24E-05 3.25E-06 1.75E-05
Acenaphthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 1.36E-04 4.09E-04 8.21E-05 2.46E-04 2.31E-05 6.92E-05
Benzo(a)anthracene 4.90E-04 3.34E-03 2.95E-04 2.01E-03 8.29E-05 5.66E-04
Benzo(a)pyrene 1.88E-03 1.13E-02 1.13E-03 6.80E-03 3.18E-04 1.91E-03
Benzo(b)fluoranthene 2.89E-03 1.56E-02 1.73E-03 9.38E-03 4.88E-04 2.64E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TABLE D-9
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

RED-TAILED HAWK

(g, , )p y
Benzo(k)fluoranthene 1.44E-03 8.17E-03 8.62E-04 4.89E-03 2.43E-04 1.38E-03
Boron 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 1.39E-05 4.25E-05 9.38E-03 2.87E-02 3.75E-04 1.15E-03
Chrysene 7.34E-04 4.39E-03 4.42E-04 2.64E-03 1.24E-04 7.42E-04
Dibenz(a,h)anthracene 2.04E-03 9.42E-03 1.23E-03 5.68E-03 3.46E-04 1.59E-03
Dieldrin 2.75E-06 1.92E-05 1.79E-06 1.25E-05 4.70E-07 3.29E-06
Endrin 7.20E-07 1.80E-06 4.71E-07 1.18E-06 1.23E-07 3.08E-07
Endrin Ketone 2.07E-06 7.35E-06 1.35E-06 4.81E-06 3.55E-07 1.26E-06
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.65E-02 7.17E-02 9.94E-03 4.31E-02 2.80E-03 1.21E-02
Naphthalene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 6.20E-02 6.78E-02 0.00E+00 0.00E+00 9.00E-03 9.85E-03
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 9.61E-03 4.73E-02 5.80E-03 2.85E-02 1.63E-03 8.00E-03
HPAH 5.24E-02 2.97E-01 3.16E-02 1.79E-01 8.87E-03 5.03E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

2-Methylnaphthalene 1.48E-05 2.85E-05
4,4'-DDE 2.99E-04 1.02E-03 1.47E-01 2.03E-03 6.97E-03
4,4'-DDT 3.00E-04 1.62E-03 1.47E-01 2.04E-03 1.10E-02
Acenaphthene 2.04E-05 5.18E-05
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 3.09E-05 1.54E-04
Aroclor-1254 2.15E-03 6.44E-03 1.55E-01 1.38E-02 4.15E-02
Benzo(a)anthracene 1.14E-03 7.81E-03
Benzo(a)pyrene 2.54E-03 1.53E-02
Benzo(b)fluoranthene 3.31E-03 1.79E-02
Benzo(g,h,i)perylene 1.38E-04 7.11E-04
Benzo(k)fluoranthene 1.86E-03 1.06E-02
Boron 1.09E-02 2.96E-02
Cadmium 8.10E-02 2.48E-01 7.70E-01 1.05E-01 3.22E-01
Ch 1 75E 03 1 05E 02

TABLE D-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE

Chrysene 1.75E-03 1.05E-02
Dibenz(a,h)anthracene 1.02E-03 4.71E-03
Dieldrin 2.41E-03 1.68E-02 1.50E-02 1.60E-01 1.12E+00
Endrin 4.62E-06 1.15E-05 9.20E-02 5.02E-05 1.25E-04
Endrin Ketone 1.33E-05 4.71E-05 9.20E-02 1.44E-04 5.12E-04
Fluoranthene 2.10E-04 1.33E-03
Fluorene 1.61E-05 4.06E-05
Indeno(1,2,3-cd)pyrene 3.90E-03 1.69E-02
Naphthalene 3.40E-05 1.47E-04
Nickel 2.85E-01 3.12E-01 1.70E+00 1.68E-01 1.83E-01
Phenanthrene 1.44E-04 8.56E-04
Pyrene 2.06E-04 1.27E-03
Vanadium 2.96E-02 3.30E-02 4.16E+00 7.11E-03 7.92E-03
LPAH 5.46E-03 2.69E-02 6.56E+01 8.33E-05 4.10E-04
HPAH 2.98E-02 1.69E-01 6.15E-01 4.85E-02 2.75E-01
TOTAL PAHs 1.68E-03 9.32E-03



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

2-Methylnaphthalene 0.00E+00 0.00E+00
4,4'-DDE 1.72E-06 5.89E-06 1.47E-01 1.17E-05 4.01E-05
4,4'-DDT 1.73E-06 9.33E-06 1.47E-01 1.18E-05 6.35E-05
Acenaphthene 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00
Aroclor-1254 1.23E-05 3.68E-05 1.55E-01 7.92E-05 2.38E-04
Benzo(a)anthracene 4.41E-05 3.01E-04
Benzo(a)pyrene 1.69E-04 1.02E-03
Benzo(b)fluoranthene 2.60E-04 1.41E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.30E-04 7.35E-04
Boron 0.00E+00 0.00E+00
Cadmium 2.36E-04 7.20E-04 7.70E-01 3.06E-04 9.35E-04
Ch 6 61E 05 3 95E 04

TABLE D-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

COYOTE

Chrysene 6.61E-05 3.95E-04
Dibenz(a,h)anthracene 1.84E-04 8.49E-04
Dieldrin 2.51E-07 1.75E-06 1.50E-02 1.67E-05 1.17E-04
Endrin 6.58E-08 1.64E-07 9.20E-02 7.15E-07 1.79E-06
Endrin Ketone 1.89E-07 6.71E-07 9.20E-02 2.06E-06 7.30E-06
Fluoranthene 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.49E-03 6.46E-03
Naphthalene 0.00E+00 0.00E+00
Nickel 4.65E-03 5.09E-03 1.70E+00 2.73E-03 2.99E-03
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 4.16E+00 0.00E+00 0.00E+00
LPAH 8.66E-04 4.26E-03 6.56E+01 1.32E-05 6.49E-05
HPAH 4.72E-03 2.68E-02 6.15E-01 7.68E-03 4.36E-02
TOTAL PAHs 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

2-Methylnaphthalene 1.07E-05 2.06E-05
4,4'-DDE 4.53E-06 1.55E-05 2.27E-01 2.00E-05 6.85E-05
4,4'-DDT 4.56E-06 2.46E-05 2.27E-01 2.01E-05 1.08E-04
Acenaphthene 1.48E-05 3.74E-05
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 2.24E-05 1.11E-04
Aroclor-1254 3.31E-05 9.94E-05 1.80E-01 1.84E-04 5.52E-04
Benzo(a)anthracene 8.60E-05 5.87E-04
Benzo(a)pyrene 1.49E-04 8.96E-04
Benzo(b)fluoranthene 2.00E-04 1.08E-03
Benzo(g,h,i)perylene 9.99E-05 5.14E-04
Benzo(k)fluoranthene 1.03E-04 5.83E-04
Boron 7.88E-03 2.14E-02
Cadmium 9.76E-04 2.98E-03 1.45E+00 6.73E-04 2.06E-03
Ch 1 17E 04 6 99E 04

TABLE D-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

RAT SNAKE

Chrysene 1.17E-04 6.99E-04
Dibenz(a,h)anthracene 8.05E-05 3.71E-04
Dieldrin 2.87E-05 2.00E-04 7.09E-02 4.04E-04 2.82E-03
Endrin 1.06E-08 2.65E-08 1.00E-02 1.06E-06 2.65E-06
Endrin Ketone 3.06E-08 1.08E-07 1.00E-02 3.06E-06 1.08E-05
Fluoranthene 1.52E-04 9.60E-04
Fluorene 1.16E-05 2.93E-05
Indeno(1,2,3-cd)pyrene 4.22E-04 1.83E-03
Naphthalene 2.45E-05 1.06E-04
Nickel 2.00E-02 2.19E-02 6.71E+00 2.98E-03 3.26E-03
Phenanthrene 1.04E-04 6.19E-04
Pyrene 1.49E-04 9.14E-04
Vanadium 2.14E-02 2.38E-02 3.44E-01 6.21E-02 6.92E-02
LPAH 3.78E-04 1.86E-03 6.56E+01 5.77E-06 2.84E-05
HPAH 2.06E-03 1.17E-02 6.15E-01 3.36E-03 1.90E-02
TOTAL PAHs 1.21E-03 6.73E-03



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

2-Methylnaphthalene 1.75E-04 3.92E-04
4,4'-DDE 3.73E-04 1.36E-03 2.27E-01 1.64E-03 5.98E-03
4,4'-DDT 3.76E-04 2.04E-03 2.27E-01 1.66E-03 9.00E-03
Acenaphthene 2.29E-04 7.52E-04
Acenaphthylene 1.41E-04 3.33E-04
Anthracene 3.66E-04 2.39E-03
Aroclor-1254 2.62E-03 7.80E-03 1.80E-01 1.45E-02 4.33E-02
Benzo(a)anthracene 1.89E-03 1.62E-02
Benzo(a)pyrene 4.27E-03 2.85E-02
Benzo(b)fluoranthene 5.52E-03 2.36E-02
Benzo(g,h,i)perylene 1.88E-03 1.20E-02
Benzo(k)fluoranthene 2.95E-03 1.84E-02
Boron 1.14E-01 1.92E-01
Cadmium 8.04E-02 2.48E-01 1.47E+00 5.47E-02 1.69E-01
Ch 2 94E 03 2 05E 02

TABLE D-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

AMERICAN ROBIN

Chrysene 2.94E-03 2.05E-02
Dibenz(a,h)anthracene 1.77E-03 9.10E-03
Dieldrin 2.90E-03 2.03E-02 7.09E-02 4.09E-02 2.86E-01
Endrin 4.95E-06 1.24E-05 1.00E-02 4.95E-04 1.24E-03
Endrin Ketone 1.42E-05 5.05E-05 1.00E-02 1.42E-03 5.05E-03
Fluoranthene 2.27E-03 1.94E-02
Fluorene 2.32E-04 7.07E-04
Indeno(1,2,3-cd)pyrene 6.48E-03 3.26E-02
Naphthalene 0.00E+00 0.00E+00
Nickel 4.01E-01 4.69E-01 6.71E+00 5.98E-02 6.99E-02
Phenanthrene 1.55E-03 1.20E-02
Pyrene 2.09E-03 1.67E-02
Vanadium 2.80E-01 3.33E-01 3.44E-01 8.14E-01 9.69E-01
LPAH 7.94E-03 4.24E-02 6.56E+01 1.21E-04 6.47E-04
HPAH 4.48E-02 2.75E-01 6.15E-01 7.29E-02 4.47E-01
TOTAL PAHs 1.89E-02 1.29E-01



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

2-Methylnaphthalene 0.00E+00 0.00E+00
4,4'-DDE 3.23E-06 1.11E-05 2.27E-01 1.42E-05 4.88E-05
4,4'-DDT 3.25E-06 1.75E-05 2.27E-01 1.43E-05 7.72E-05
Acenaphthene 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00
Anthracene 0.00E+00 0.00E+00
Aroclor-1254 2.31E-05 6.92E-05 1.80E-01 1.28E-04 3.85E-04
Benzo(a)anthracene 8.29E-05 5.66E-04
Benzo(a)pyrene 3.18E-04 1.91E-03
Benzo(b)fluoranthene 4.88E-04 2.64E-03
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 2.43E-04 1.38E-03
Boron 0.00E+00 0.00E+00
Cadmium 3.75E-04 1.15E-03 1.47E+00 2.55E-04 7.80E-04
Ch 1 24E 04 7 42E 04

TABLE D-14
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

RED-TAILED HAWK

Chrysene 1.24E-04 7.42E-04
Dibenz(a,h)anthracene 3.46E-04 1.59E-03
Dieldrin 4.70E-07 3.29E-06 7.09E-02 6.64E-06 4.64E-05
Endrin 1.23E-07 3.08E-07 1.00E-02 1.23E-05 3.08E-05
Endrin Ketone 3.55E-07 1.26E-06 1.00E-02 3.55E-05 1.26E-04
Fluoranthene 0.00E+00 0.00E+00
Fluorene 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 2.80E-03 1.21E-02
Naphthalene 0.00E+00 0.00E+00
Nickel 9.00E-03 9.85E-03 6.71E+00 1.34E-03 1.47E-03
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Vanadium 0.00E+00 0.00E+00 3.44E-01 0.00E+00 0.00E+00
LPAH 1.63E-03 8.00E-03 6.56E+01 2.48E-05 1.22E-04
HPAH 8.87E-03 5.03E-02 6.15E-01 1.44E-02 8.18E-02
TOTAL PAHs 0.00E+00 0.00E+00



TABLE D-15
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

2-Methylnaphthalene 1.03E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 7.00E-04 1.26E+00 8.82E-04 EPA, 1999 1.26E+00 8.82E-04 EPA, 1999 9.37E-03 6.56E-06 EPA, 1999 2.72E-02 1.90E-05 EPA, 1999 6.52E-05 4.56E-08 EPA, 1999 1.91E-05 1.59E-02 1.11E-05 EPA, 1999 5.10E-04 3.57E-07 EPA, 1999 1.15E-05
4,4'-DDT 7.04E-04 1.26E+00 8.87E-04 EPA, 1999 1.26E+00 8.87E-04 EPA, 1999 9.37E-03 6.60E-06 EPA, 1999 2.72E-02 1.91E-05 EPA, 1999 6.52E-05 4.59E-08 EPA, 1999 1.92E-05 1.59E-02 1.12E-05 EPA, 1999 5.10E-04 3.59E-07 EPA, 1999 1.16E-054,4 DDT 7.04E 04 1.26E 00 8.87E 04 EPA, 1999 1.26E 00 8.87E 04 EPA, 1999 9.37E 03 6.60E 06 EPA, 1999 2.72E 02 1.91E 05 EPA, 1999 6.52E 05 4.59E 08 EPA, 1999 1.92E 05 1.59E 02 1.12E 05 EPA, 1999 5.10E 04 3.59E 07 EPA, 1999 1.16E 05
Acenaphthene 1.42E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 2.15E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 5.60E-03 1.13E+00 6.33E-03 EPA, 1999 1.13E+00 6.33E-03 EPA, 1999 1.00E-02 5.60E-05 EPA, 1999 2.43E-02 1.36E-04 EPA, 1999 5.83E-05 3.26E-07 EPA, 1999 1.36E-04 1.42E-02 7.95E-05 EPA, 1999 4.55E-04 2.55E-06 EPA, 1999 8.21E-05
Benzo(a)anthracene 6.80E-02 3.00E-02 2.04E-03 EPA, 1999 3.00E-02 2.04E-03 EPA, 1999 2.02E-02 1.37E-03 EPA, 1999 7.19E-03 4.89E-04 EPA, 1999 1.73E-05 1.18E-06 EPA, 1999 4.90E-04 4.20E-03 2.86E-04 EPA, 1999 1.35E-04 9.18E-06 EPA, 1999 2.95E-04
Benzo(a)pyrene 9.22E-02 7.00E-02 6.45E-03 EPA, 1999 7.00E-02 6.45E-03 EPA, 1999 1.01E-02 9.31E-04 EPA, 1999 2.03E-02 1.87E-03 EPA, 1999 4.86E-05 4.48E-06 EPA, 1999 1.88E-03 1.19E-02 1.10E-03 EPA, 1999 3.81E-04 3.51E-05 EPA, 1999 1.13E-03
Benzo(b)fluoranthene 1.20E-01 7.00E-02 8.40E-03 EPA, 1999 7.00E-02 8.40E-03 EPA, 1999 1.01E-02 1.21E-03 EPA, 1999 2.40E-02 2.88E-03 EPA, 1999 5.75E-05 6.90E-06 EPA, 1999 2.89E-03 1.40E-02 1.68E-03 EPA, 1999 4.50E-04 5.40E-05 EPA, 1999 1.73E-03
Benzo(g,h,i)perylene 9.61E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 6.01E-02 8.00E-02 4.81E-03 EPA, 1999 8.00E-02 4.81E-03 EPA, 1999 1.01E-02 6.07E-04 EPA, 1999 2.39E-02 1.44E-03 EPA, 1999 5.73E-05 3.44E-06 EPA, 1999 1.44E-03 1.39E-02 8.35E-04 EPA, 1999 4.48E-04 2.69E-05 EPA, 1999 8.62E-04
Boron 7.58E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 1.93E-01 9.60E-01 1.85E-01 EPA, 1999 9.60E-01 1.85E-01 EPA, 1999 3.64E-01 7.03E-02 EPA, 1999 7.19E-05 1.39E-05 EPA, 1999 1.73E-07 3.34E-08 EPA, 1999 1.39E-05 4.71E-02 9.09E-03 EPA, 1999 1.51E-03 2.91E-04 EPA, 1999 9.38E-03
Chrysene 8.85E-02 4.00E-02 3.54E-03 EPA, 1999 4.00E-02 3.54E-03 EPA, 1999 1.87E-02 1.65E-03 EPA, 1999 8.27E-03 7.32E-04 EPA, 1999 1.99E-05 1.76E-06 EPA, 1999 7.34E-04 4.84E-03 4.28E-04 EPA, 1999 1.55E-04 1.37E-05 EPA, 1999 4.42E-04
Dibenz(a,h)anthracene 3.84E-02 7.00E-02 2.69E-03 EPA, 1999 7.00E-02 2.69E-03 EPA, 1999 6.40E-03 2.46E-04 EPA, 1999 5.31E-02 2.04E-03 EPA, 1999 1.27E-04 4.88E-06 EPA, 1999 2.04E-03 3.11E-02 1.19E-03 EPA, 1999 9.98E-04 3.83E-05 EPA, 1999 1.23E-03
Dieldrin 4.87E-04 1.47E+01 7.15E-03 EPA, 2005f 1.47E+01 7.15E-03 EPA, 2005f 3.49E-02 1.70E-05 EPA, 1998 5.65E-03 2.75E-06 EPA, 1998 0.00E+00 2.75E-06 3.68E-03 1.79E-06 EPA, 1998 0.00E+00 1.79E-06
Endrin 3.04E-04 0.00E+00 0.00E+00 5.76E-02 1.75E-05 EPA, 1998 2.37E-03 7.20E-07 EPA, 1998 0.00E+00 7.20E-07 1.55E-03 4.71E-07 EPA, 1998 0.00E+00 4.71E-07
Endrin Ketone 8.74E-04 0.00E+00 0.00E+00 5.76E-02 5.03E-05 EPA, 1998 2.37E-03 2.07E-06 EPA, 1998 0.00E+00 2.07E-06 1.55E-03 1.35E-06 EPA, 1998 0.00E+00 1.35E-06
Fluoranthene 1.46E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 1.12E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.33E-01 8.00E-02 1.06E-02 EPA, 1999 8.00E-02 1.06E-02 EPA, 1999 3.90E-03 5.19E-04 EPA, 1999 1.24E-01 1.65E-02 EPA, 1999 2.98E-04 3.96E-05 EPA, 1999 1.65E-02 7.24E-02 9.63E-03 EPA, 1999 2.32E-03 3.09E-04 EPA, 1999 9.94E-03
Naphthalene 2.36E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.72E+01 2.00E-02 3.43E-01 EPA, 1999 2.00E-02 3.43E-01 EPA, 1999 3.20E-02 5.49E-01 EPA, 1999 3.60E-03 6.18E-02 EPA, 1999 8.63E-06 1.48E-04 EPA, 1999 6.20E-02 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 9.98E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 1.43E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 2.05E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 1.81E-01 7.00E-02 1.26E-02 EPA, 1999* 7.00E-02 1.26E-02 EPA, 1999* 2.02E-02 3.65E-03 EPA, 1999* 5.31E-02 9.59E-03 EPA, 1999* 1.27E-04 2.29E-05 EPA, 1999* 9.61E-03 3.11E-02 5.62E-03 EPA, 1999* 9.98E-04 1.80E-04 EPA, 1999* 5.80E-03
HPAH 9.85E-01 7.00E-02 6.90E-02 EPA, 1999* 7.00E-02 6.90E-02 EPA, 1999* 2.02E-02 1.99E-02 EPA, 1999* 5.31E-02 5.23E-02 EPA, 1999* 1.27E-04 1.25E-04 EPA, 1999* 5.24E-02 3.11E-02 3.06E-02 EPA, 1999* 9.98E-04 9.83E-04 EPA, 1999* 3.16E-02
TOTAL PAHs 1.17E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
* F BAF d BCF f LPAH d HPAH th t ti l f th i di id l PAH d t ti t d f d t ti* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE D-16
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

2-Methylnaphthalene 1.98E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4,4'-DDE 2.40E-03 1.26E+00 3.02E-03 EPA, 1999 1.26E+00 3.02E-03 EPA, 1999 9.37E-03 2.25E-05 EPA, 1999 2.72E-02 6.53E-05 EPA, 1999 6.52E-05 1.56E-07 EPA, 1999 6.54E-05 1.59E-02 3.82E-05 EPA, 1999 5.10E-04 1.22E-06 EPA, 1999 3.94E-05
4,4'-DDT 3.80E-03 1.26E+00 4.79E-03 EPA, 1999 1.26E+00 4.79E-03 EPA, 1999 9.37E-03 3.56E-05 EPA, 1999 2.72E-02 1.03E-04 EPA, 1999 6.52E-05 2.48E-07 EPA, 1999 1.04E-04 1.59E-02 6.04E-05 EPA, 1999 5.10E-04 1.94E-06 EPA, 1999 6.24E-054,4 DDT 3.80E 03 1.26E 00 4.79E 03 EPA, 1999 1.26E 00 4.79E 03 EPA, 1999 9.37E 03 3.56E 05 EPA, 1999 2.72E 02 1.03E 04 EPA, 1999 6.52E 05 2.48E 07 EPA, 1999 1.04E 04 1.59E 02 6.04E 05 EPA, 1999 5.10E 04 1.94E 06 EPA, 1999 6.24E 05
Acenaphthene 3.60E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Acenaphthylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Anthracene 1.07E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Aroclor-1254 1.68E-02 1.13E+00 1.90E-02 EPA, 1999 1.13E+00 1.90E-02 EPA, 1999 1.00E-02 1.68E-04 EPA, 1999 2.43E-02 4.08E-04 EPA, 1999 5.83E-05 9.79E-07 EPA, 1999 4.09E-04 1.42E-02 2.39E-04 EPA, 1999 4.55E-04 7.64E-06 EPA, 1999 2.46E-04
Benzo(a)anthracene 4.64E-01 3.00E-02 1.39E-02 EPA, 1999 3.00E-02 1.39E-02 EPA, 1999 2.02E-02 9.37E-03 EPA, 1999 7.19E-03 3.34E-03 EPA, 1999 1.73E-05 8.03E-06 EPA, 1999 3.34E-03 4.20E-03 1.95E-03 EPA, 1999 1.35E-04 6.26E-05 EPA, 1999 2.01E-03
Benzo(a)pyrene 5.54E-01 7.00E-02 3.88E-02 EPA, 1999 7.00E-02 3.88E-02 EPA, 1999 1.01E-02 5.60E-03 EPA, 1999 2.03E-02 1.12E-02 EPA, 1999 4.86E-05 2.69E-05 EPA, 1999 1.13E-02 1.19E-02 6.59E-03 EPA, 1999 3.81E-04 2.11E-04 EPA, 1999 6.80E-03
Benzo(b)fluoranthene 6.49E-01 7.00E-02 4.54E-02 EPA, 1999 7.00E-02 4.54E-02 EPA, 1999 1.01E-02 6.55E-03 EPA, 1999 2.40E-02 1.56E-02 EPA, 1999 5.75E-05 3.73E-05 EPA, 1999 1.56E-02 1.40E-02 9.09E-03 EPA, 1999 4.50E-04 2.92E-04 EPA, 1999 9.38E-03
Benzo(g,h,i)perylene 4.94E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.41E-01 8.00E-02 2.73E-02 EPA, 1999 8.00E-02 2.73E-02 EPA, 1999 1.01E-02 3.44E-03 EPA, 1999 2.39E-02 8.15E-03 EPA, 1999 5.73E-05 1.95E-05 EPA, 1999 8.17E-03 1.39E-02 4.74E-03 EPA, 1999 4.48E-04 1.53E-04 EPA, 1999 4.89E-03
Boron 2.06E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cadmium 5.90E-01 9.60E-01 5.66E-01 EPA, 1999 9.60E-01 5.66E-01 EPA, 1999 3.64E-01 2.15E-01 EPA, 1999 7.19E-05 4.24E-05 EPA, 1999 1.73E-07 1.02E-07 EPA, 1999 4.25E-05 4.71E-02 2.78E-02 EPA, 1999 1.51E-03 8.91E-04 EPA, 1999 2.87E-02
Chrysene 5.29E-01 4.00E-02 2.12E-02 EPA, 1999 4.00E-02 2.12E-02 EPA, 1999 1.87E-02 9.89E-03 EPA, 1999 8.27E-03 4.37E-03 EPA, 1999 1.99E-05 1.05E-05 EPA, 1999 4.39E-03 4.84E-03 2.56E-03 EPA, 1999 1.55E-04 8.20E-05 EPA, 1999 2.64E-03
Dibenz(a,h)anthracene 1.77E-01 7.00E-02 1.24E-02 EPA, 1999 7.00E-02 1.24E-02 EPA, 1999 6.40E-03 1.13E-03 EPA, 1999 5.31E-02 9.40E-03 EPA, 1999 1.27E-04 2.25E-05 EPA, 1999 9.42E-03 3.11E-02 5.50E-03 EPA, 1999 9.98E-04 1.77E-04 EPA, 1999 5.68E-03
Dieldrin 3.40E-03 1.47E+01 5.00E-02 EPA, 2005f 1.47E+01 5.00E-02 EPA, 2005f 3.49E-02 1.19E-04 EPA, 1998 5.65E-03 1.92E-05 EPA, 1998 0.00E+00 1.92E-05 3.68E-03 1.25E-05 EPA, 1998 0.00E+00 1.25E-05
Endrin 7.59E-04 0.00E+00 0.00E+00 5.76E-02 4.37E-05 EPA, 1998 2.37E-03 1.80E-06 EPA, 1998 0.00E+00 1.80E-06 1.55E-03 1.18E-06 EPA, 1998 0.00E+00 1.18E-06
Endrin Ketone 3.10E-03 0.00E+00 0.00E+00 5.76E-02 1.79E-04 EPA, 1998 2.37E-03 7.35E-06 EPA, 1998 0.00E+00 7.35E-06 1.55E-03 4.81E-06 EPA, 1998 0.00E+00 4.81E-06
Fluoranthene 9.23E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluorene 2.82E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 5.77E-01 8.00E-02 4.62E-02 EPA, 1999 8.00E-02 4.62E-02 EPA, 1999 3.90E-03 2.25E-03 EPA, 1999 1.24E-01 7.15E-02 EPA, 1999 2.98E-04 1.72E-04 EPA, 1999 7.17E-02 7.24E-02 4.18E-02 EPA, 1999 2.32E-03 1.34E-03 EPA, 1999 4.31E-02
Naphthalene 1.02E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nickel 1.88E+01 2.00E-02 3.76E-01 EPA, 1999 2.00E-02 3.76E-01 EPA, 1999 3.20E-02 6.01E-01 EPA, 1999 3.60E-03 6.76E-02 EPA, 1999 8.63E-06 1.62E-04 EPA, 1999 6.78E-02 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 5.95E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 8.79E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Vanadium 2.29E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LPAH 8.88E-01 7.00E-02 6.22E-02 EPA, 1999* 7.00E-02 6.22E-02 EPA, 1999* 2.02E-02 1.79E-02 EPA, 1999* 5.31E-02 4.72E-02 EPA, 1999* 1.27E-04 1.13E-04 EPA, 1999* 4.73E-02 3.11E-02 2.76E-02 EPA, 1999* 9.98E-04 8.86E-04 EPA, 1999* 2.85E-02
HPAH 5.59E+00 7.00E-02 3.91E-01 EPA, 1999* 7.00E-02 3.91E-01 EPA, 1999* 2.02E-02 1.13E-01 EPA, 1999* 5.31E-02 2.97E-01 EPA, 1999* 1.27E-04 7.10E-04 EPA, 1999* 2.97E-01 3.11E-02 1.74E-01 EPA, 1999* 9.98E-04 5.58E-03 EPA, 1999* 1.79E-01
TOTAL PAHs 6.48E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
* F BAF d BCF f LPAH d HPAH th t ti l f th i di id l PAH d t ti t d f d t ti* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE E-1
EXPOSURE POINT CONCENTATION (mg/kg)

BACKGROUND SOIL

Parameter Average 95% UCL
Statistic 

Used
Antimony 0.953 2.19 Maximum*
Arsenic 3.438 4.477 95% Student's-t 
Barium 333.1 502.3 95% Approx. Gamma 
Benzo(a)anthracene 0.0116 0.0457 95% Chebyshev
Benzo(a)pyrene 0.0122 0.0431 95% Chebyshev
Benzo(b)fluoranthene 0.00941 0.0325 95% Chebyshev
Benzo(g,h,i)perylene 0.0241 0.0527 95% Chebyshev
Benzo(k)fluoranthene 0.0158 0.0595 95% Chebyshev
Cadmium 0.0311 0.11 Maximum*
Chromium 15.2 16.95 95% Student's-t 
Chrysene 0.0145 0.0477 95% Chebyshev
Copper 12.12 14.41 95% Student's-t 
Fluoranthene 0.0208 0.156 Maximum*
Indeno(1,2,3-cd)pyrene 0.0551 0.417 Maximum*
Lead 13.43 14.33 95% Student's-t 
Lithium 21.14 24.13 95% Student's-t 
Manganese 377.4 431.8 95% Student's-t 
Mercury 0.0213 0.0241 95% Student's-t 
Molybdenum 0.522 0.565 95% Student's-t 
Phenanthrene 0.0167 0.137 Maximum*
Pyrene 0.0218 0.0728 95% Chebyshev
Zinc 247 969 Maximum*
LPAH 0.0167 0.137
HPAH 0.18531 0.927
TOTAL PAHs 0.20201 1.064

Notes:Notes:
* Recommended UCL exceeds maximum observation so the maximum measured concentration was used as the EPC.



TABLE E-2
TOXICITY REFERENCE VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

Antimony 30 EPA, 2005a
EC20 for 

earthworms 0.125 Sample, 1996

Chronic LOAEL in mouse 
with an uncertainty factor 

of 0.1 0.125 Sample, 1996

Chronic LOAEL in 
mouse with an 

uncertainty factor of 0.1 0.125 Mammalian TRV 0.125 Mammalian TRV 0.125 Mammalian TRV
Arsenic

Geometric mean of 
the EC20 values for 
three test species

Barium 330 EPA, 2005g

three test species 
under three 

separate test 
conditions of pH 51.8 EPA, 2005g

Geometric mean of 
NOAEL values for 

reproduction and growth 51.8 EPA, 2005g

Geometric mean of 
NOAEL values for 

reproduction and growth 51.8 Mammalian TRV 51.8 Mammalian TRV 51.8 Mammalian TRV
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Cadmium 10 EPA, 1999

Chronic (4-month) 
NOAEL for cocoon 

production in 
earthworm (dose 

10) 0.77 EPA, 2005b

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.77 EPA, 2005b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 1.45 Avian TRV 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 

reproduction and growth 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 

reproduction and growth

Chromium 57 EPA, 2005c

Maximum 
acceptable toxicant 

concentration 
(MATC) for 

reproductive effects 
in earthworm 2.4 EPA, 2005c

Geometric mean of 
NOAEL values for 

reproduction and growth 2.4 EPA, 2005c

Geometric mean of 
NOAEL values for 

reproduction and growth 2.66 Avian TRV 2.66 EPA, 2005c

Geometric mean of the 
NOAEL values for 

reproduction and growth 2.66 EPA, 2005c

Geometric mean of the 
NOAEL values for 

reproduction and growth
Chrysene

Copper 80 EPA, 2007c

Geometric mean of 
the MATC and EC10 

values for six test 
species under 

different test species 5.6 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 5.6 EPA, 2007c

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 4.05 Avian TRV 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Fluoranthene
Indeno(1,2,3-cd)pyrene

Lead 1700 EPA, 2005e

Geometric mean of 
MATC values for 
one test species 

under different pH 4.7 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.7 EPA, 2005e

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 1.63 Avian TRV 1.63 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 1.63 EPA, 2005e

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Lithium
Manganese

Mercury 2.5 EPA, 1999

Toxicity value not 
available -- TRV for 
methyl mercury was 
used as a surrogate 1.01 EPA, 1999

Chronic (6-months) 
NOAEL for reproduction 
in mink (dose 1.01 with 
uncertainty factor of 1) 1.01 EPA, 1999

Chronic (6-months) 
NOAEL for reproduction 
in mink (dose 1.01 with 
uncertainty factor of 1) 3.25 Avian TRV 3.25 EPA, 1999

Acute (5 days) LOAEL for 
mortality in coturnix quail 

(dose 325 with uncertainty 
factor of 0.01) 3.25 EPA, 1999

Acute (5 days) LOAEL for 
mortality in coturnix quail 

(dose 325 with uncertainty 
factor of 0.01)

Molybdenum
Phenanthrene
Pyrene

Zinc 120 EPA, 2007e

Geometric mean of 
the MATC and EC10 
values for three test 

species under 
different test species 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 

reproduction and growth 75.4 EPA, 2007e

Geometric mean of 
NOAEL values for 

reproduction and growth 66.1 Avian TRV 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups

LPAH 29 EPA, 2007b 65.6 EPA, 2007b

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 65.6 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 65.6 Mammalian TRV 65.6 Mammalian TRV 65.6 Mammalian TRV



TOXICITY REFERENCE VALUES

Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

HPAH 18 EPA, 2007b 0.615 EPA, 2007b

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.615 EPA, 2007b

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.615 Mammalian TRV 0.615 Mammalian TRV 0.615 Mammalian TRV
TOTAL PAHs

Notes:

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2007f -- Selenium
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead
EPA, 2005f -- Dieldrin
EPA, 2005g -- Barium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

Antimony 9.53E-01 2.19E+00 3.00E+01 3.18E-02 7.30E-02
Arsenic 3.44E+00 4.48E+00
Barium 3.33E+02 5.02E+02 3.30E+02 1.01E+00 1.52E+00
Benzo(a)anthracene 1.16E-02 4.57E-02
Benzo(a)pyrene 1.22E-02 4.31E-02
Benzo(b)fluoranthene 9.41E-03 3.25E-02
Benzo(g,h,i)perylene 2.41E-02 5.27E-02
Benzo(k)fluoranthene 1.58E-02 5.95E-02
Cadmium 3.11E-02 1.10E-01 1.00E+01 3.11E-03 1.10E-02
Chromium 1.52E+01 1.70E+01 5.70E+01 2.67E-01 2.97E-01
Chrysene 1.45E-02 4.77E-02
Copper 1.21E+01 1.44E+01 8.00E+01 1.52E-01 1.80E-01
Fluoranthene 2.08E-02 1.56E-01
Indeno(1,2,3-cd)pyrene 5.51E-02 4.17E-01
L d 1 34E 01 1 43E 01 1 70E 03 7 90E 03 8 43E 03

TABLE E-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

EARTHWORM 

Lead 1.34E+01 1.43E+01 1.70E+03 7.90E-03 8.43E-03
Lithium 2.11E+01 2.41E+01
Manganese 3.77E+02 4.32E+02
Mercury 2.13E-02 2.41E-02 2.50E+00 8.52E-03 9.64E-03
Molybdenum 5.22E-01 5.65E-01
Phenanthrene 1.67E-02 1.37E-01
Pyrene 2.18E-02 7.28E-02
Zinc 2.47E+02 9.69E+02 1.20E+02 2.06E+00 8.08E+00
LPAH 1.67E-02 1.37E-01 2.90E+01 5.76E-04 4.72E-03
HPAH 1.85E-01 9.27E-01 1.80E+01 1.03E-02 5.15E-02
TOTAL PAHs 2.02E-01 1.06E+00



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 1.37E-03 3.15E-03
Arsenic 3.44E+00 4.48E+00 4.95E-03 6.44E-03
Barium 3.33E+02 5.02E+02 4.79E-01 7.23E-01
Benzo(a)anthracene 1.16E-02 4.57E-02 1.67E-05 6.58E-05
Benzo(a)pyrene 1.22E-02 4.31E-02 1.76E-05 6.20E-05
Benzo(b)fluoranthene 9.41E-03 3.25E-02 1.35E-05 4.68E-05
Benzo(g,h,i)perylene 2.41E-02 5.27E-02 3.47E-05 7.58E-05
Benzo(k)fluoranthene 1.58E-02 5.95E-02 2.27E-05 8.56E-05
Cadmium 3.11E-02 1.10E-01 4.48E-05 1.58E-04
Chromium 1.52E+01 1.70E+01 2.19E-02 2.44E-02
Chrysene 1.45E-02 4.77E-02 2.09E-05 6.86E-05
Copper 1.21E+01 1.44E+01 1.74E-02 2.07E-02

TABLE E-4
INTAKE CALCULATIONS FOR BACKGROUND SOIL

DEER MOUSE

Fluoranthene 2.08E-02 1.56E-01 2.99E-05 2.25E-04
Indeno(1,2,3-cd)pyrene 5.51E-02 4.17E-01 7.93E-05 6.00E-04
Lead 1.34E+01 1.43E+01 1.93E-02 2.06E-02
Lithium 2.11E+01 2.41E+01 3.04E-02 3.47E-02
Manganese 3.77E+02 4.32E+02 5.43E-01 6.21E-01
Mercury 2.13E-02 2.41E-02 3.07E-05 3.47E-05
Molybdenum 5.22E-01 5.65E-01 7.51E-04 8.13E-04
Phenanthrene 1.67E-02 1.37E-01 2.40E-05 1.97E-04
Pyrene 2.18E-02 7.28E-02 3.14E-05 1.05E-04
Zinc 2.47E+02 9.69E+02 3.55E-01 1.39E+00
LPAH 1.67E-02 1.37E-01 2.40E-05 1.97E-04
HPAH 1.85E-01 9.27E-01 2.67E-04 1.33E-03
TOTAL PAHs 2.02E-01 1.06E+00 2.91E-04 1.53E-03

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake

Antimony 2.10E-01 4.82E-01 1.91E-01 4.38E-01 1.21E-01 2.77E-01
Arsenic 3.78E-01 4.92E-01 1.24E-01 1.61E-01 1.60E-01 2.08E-01
Barium 7.33E+01 1.11E+02 5.00E+01 7.53E+01 3.78E+01 5.70E+01
Benzo(a)anthracene 3.48E-04 1.37E-03 2.34E-04 9.23E-04 1.79E-04 7.04E-04
Benzo(a)pyrene 8.54E-04 3.02E-03 1.23E-04 4.35E-04 3.19E-04 1.13E-03



TABLE E-4
INTAKE CALCULATIONS FOR BACKGROUND SOIL

DEER MOUSE

Benzo(b)fluoranthene 6.59E-04 2.28E-03 9.50E-05 3.28E-04 2.46E-04 8.50E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.26E-03 4.76E-03 1.60E-04 6.01E-04 4.66E-04 1.76E-03
Cadmium 2.99E-02 1.06E-01 1.13E-02 4.00E-02 1.30E-02 4.60E-02
Chromium 1.52E-01 1.70E-01 1.14E-01 1.27E-01 8.11E-02 9.04E-02
Chrysene 5.80E-04 1.91E-03 2.71E-04 8.92E-04 2.66E-04 8.76E-04
Copper 4.85E-01 5.76E-01 4.85E+00 5.76E+00 1.44E+00 1.71E+00
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 4.41E-03 3.34E-02 2.15E-04 1.63E-03 1.54E-03 1.16E-02
Lead 4.03E-01 4.30E-01 6.04E-01 6.45E-01 2.95E-01 3.14E-01
Lithium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 8.52E-04 9.64E-04 7.99E-04 9.04E-04 4.97E-04 5.62E-04
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 1.38E+02 5.43E+02 2.96E-10 1.16E-09 4.64E+01 1.82E+02
LPAH 1.17E-03 9.59E-03 3.37E-04 2.77E-03 4.81E-04 3.95E-03
HPAH 1.30E-02 6.49E-02 3.74E-03 1.87E-02 5.34E-03 2.67E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.22E-01 2.80E-01
Arsenic 1.65E-01 2.14E-01
Barium 3.83E+01 5.77E+01
Benzo(a)anthracene 1.95E-04 7.69E-04
Benzo(a)pyrene 3.37E-04 1.19E-03
Benzo(b)fluoranthene 2.60E-04 8.97E-04
Benzo(g,h,i)perylene 3.47E-05 7.58E-05
Benzo(k)fluoranthene 4.89E-04 1.84E-03
Cadmium 1.31E-02 4.62E-02
Chromium 1.03E-01 1.15E-01
Chrysene 2.87E-04 9.44E-04
Copper 1.46E+00 1.73E+00
Fluoranthene 2.99E-05 2.25E-04
Indeno(1,2,3-cd)pyrene 1.62E-03 1.22E-02
Lead 3.14E-01 3.35E-01
Lithium 3.04E-02 3.47E-02
Manganese 5.43E-01 6.21E-01
Mercury 5.27E-04 5.97E-04
Molybdenum 7.51E-04 8.13E-04
Phenanthrene 2.40E-05 1.97E-04
Pyrene 3.14E-05 1.05E-04
Zinc 4.68E+01 1.84E+02
LPAH 5.05E-04 4.15E-03
HPAH 5.61E-03 2.81E-02
TOTAL PAHs 6.11E-03 3.22E-02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Antimony 5.72E-04 1.31E-03 0.00E+00 0.00E+00 4.29E-05 9.86E-05
Arsenic 4.14E-03 5.39E-03 0.00E+00 0.00E+00 3.10E-04 4.04E-04
Barium 3.00E-02 4.53E-02 0.00E+00 0.00E+00 2.25E-03 3.39E-03
Benzo(a)anthracene 8.36E-05 3.29E-04 5.03E-05 1.98E-04 7.53E-06 2.97E-05
Benzo(a)pyrene 2.48E-04 8.77E-04 1.50E-04 5.29E-04 2.24E-05 7.90E-05
Benzo(b)fluoranthene 2.26E-04 7.82E-04 1.36E-04 4.70E-04 2.04E-05 7.04E-05
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.79E-04 1.43E-03 2.27E-04 8.54E-04 3.41E-05 1.28E-04
Cadmium 2.24E-06 7.93E-06 1.51E-03 5.35E-03 3.80E-05 1.34E-04
Chromium 5.03E-02 5.61E-02 0.00E+00 0.00E+00 3.77E-03 4.21E-03
Chrysene 1.20E-04 3.95E-04 7.24E-05 2.38E-04 1.08E-05 3.56E-05

TABLE E-5
INTAKE CALCULATIONS FOR BACKGROUND SOIL

COYOTE

y
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 6.85E-03 5.18E-02 4.12E-03 3.12E-02 6.17E-04 4.67E-03
Lead 2.42E-03 2.59E-03 0.00E+00 0.00E+00 1.82E-04 1.94E-04
Lithium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 6.68E-05 7.56E-05 2.33E-04 2.64E-04 1.08E-05 1.23E-05
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 1.33E-02 5.24E-02 9.92E-01 3.89E+00 2.58E-02 1.01E-01
LPAH 8.89E-04 7.29E-03 5.36E-04 4.40E-03 8.01E-05 6.57E-04
HPAH 9.86E-03 4.93E-02 5.95E-03 2.98E-02 8.88E-04 4.44E-03
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 9.91E-04 2.28E-03
Arsenic 3.44E+00 4.48E+00 3.58E-03 4.66E-03
Barium 3.33E+02 5.02E+02 3.46E-01 5.22E-01
Benzo(a)anthracene 1.16E-02 4.57E-02 1.21E-05 4.75E-05
Benzo(a)pyrene 1.22E-02 4.31E-02 1.27E-05 4.48E-05
Benzo(b)fluoranthene 9.41E-03 3.25E-02 9.79E-06 3.38E-05
Benzo(g,h,i)perylene 2.41E-02 5.27E-02 2.51E-05 5.48E-05
Benzo(k)fluoranthene 1.58E-02 5.95E-02 1.64E-05 6.19E-05
Cadmium 3.11E-02 1.10E-01 3.23E-05 1.14E-04
Chromium 1.52E+01 1.70E+01 1.58E-02 1.76E-02
Chrysene 1.45E-02 4.77E-02 1.51E-05 4.96E-05
Copper 1.21E+01 1.44E+01 1.26E-02 1.50E-02
Fluoranthene 2.08E-02 1.56E-01 2.16E-05 1.62E-04
Indeno(1,2,3-cd)pyrene 5.51E-02 4.17E-01 5.73E-05 4.34E-04
Lead 1.34E+01 1.43E+01 1.40E-02 1.49E-02
Lithium 2.11E+01 2.41E+01 2.20E-02 2.51E-02

TABLE E-6
INTAKE CALCULATIONS FOR BACKGROUND SOIL

RAT SNAKE

Manganese 3.77E+02 4.32E+02 3.92E-01 4.49E-01
Mercury 2.13E-02 2.41E-02 2.22E-05 2.51E-05
Molybdenum 5.22E-01 5.65E-01 5.43E-04 5.88E-04
Phenanthrene 1.67E-02 1.37E-01 1.74E-05 1.42E-04
Pyrene 2.18E-02 7.28E-02 2.27E-05 7.57E-05
Zinc 2.47E+02 9.69E+02 2.57E-01 1.01E+00
LPAH 1.67E-02 1.37E-01 1.74E-05 1.42E-04
HPAH 1.85E-01 9.27E-01 1.93E-04 9.64E-04
TOTAL PAHs 2.02E-01 1.06E+00 2.10E-04 1.11E-03

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)
Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993
Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake

Antimony 0.00E+00 0.00E+00 2.10E-01 4.82E-01 5.72E-04 1.31E-03 8.46E-04 1.94E-03
Arsenic 0.00E+00 0.00E+00 3.78E-01 4.92E-01 4.14E-03 5.39E-03 1.56E-03 2.04E-03
Barium 0.00E+00 0.00E+00 7.33E+01 1.11E+02 3.00E-02 4.53E-02 2.94E-01 4.43E-01
Benzo(a)anthracene 5.03E-05 1.98E-04 3.48E-04 1.37E-03 8.36E-05 3.29E-04 2.61E-06 1.03E-05
Benzo(a)pyrene 1.50E-04 5.29E-04 8.54E-04 3.02E-03 2.48E-04 8.77E-04 7.03E-06 2.48E-05
Benzo(b)fluoranthene 1.36E-04 4.70E-04 6.59E-04 2.28E-03 2.26E-04 7.82E-04 5.93E-06 2.05E-05
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 2.27E-04 8.54E-04 1.26E-03 4.76E-03 3.79E-04 1.43E-03 1.06E-05 3.98E-05
Cadmium 1.51E-03 5.35E-03 2.99E-02 1.06E-01 2.24E-06 7.93E-06 1.25E-04 4.42E-04
Chromium 0.00E+00 0.00E+00 1.52E-01 1.70E-01 5.03E-02 5.61E-02 1.23E-03 1.37E-03
Chrysene 7.24E-05 2.38E-04 5.80E-04 1.91E-03 1.20E-04 3.95E-04 4.07E-06 1.34E-05
Copper 0.00E+00 0.00E+00 4.85E-01 5.76E-01 0.00E+00 0.00E+00 1.94E-03 2.31E-03



TABLE E-6
INTAKE CALCULATIONS FOR BACKGROUND SOIL

RAT SNAKE

Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 4.12E-03 3.12E-02 4.41E-03 3.34E-02 6.85E-03 5.18E-02 1.17E-04 8.88E-04
Lead 0.00E+00 0.00E+00 4.03E-01 4.30E-01 2.42E-03 2.59E-03 1.64E-03 1.75E-03
Lithium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 2.33E-04 2.64E-04 8.52E-04 9.64E-04 6.68E-05 7.56E-05 5.08E-06 5.74E-06
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 9.92E-01 3.89E+00 1.38E+02 5.43E+02 1.33E-02 5.24E-02 5.57E-01 2.19E+00
LPAH 5.36E-04 4.40E-03 1.17E-03 9.59E-03 8.89E-04 7.29E-03 1.76E-05 1.45E-04
HPAH 5.95E-03 2.98E-02 1.30E-02 6.49E-02 9.86E-03 4.93E-02 1.96E-04 9.79E-04
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.84E-03 4.22E-03
Arsenic 5.14E-03 6.69E-03
Barium 6.40E-01 9.65E-01
Benzo(a)anthracene 1.47E-05 5.78E-05
Benzo(a)pyrene 1.97E-05 6.97E-05
Benzo(b)fluoranthene 1.57E-05 5.43E-05
Benzo(g,h,i)perylene 2.51E-05 5.48E-05
Benzo(k)fluoranthene 2.70E-05 1.02E-04
Cadmium 1.57E-04 5.56E-04
Chromium 1.70E-02 1.90E-02
Chrysene 1.92E-05 6.30E-05
Copper 1.45E-02 1.73E-02
Fluoranthene 2.16E-05 1.62E-04
Indeno(1,2,3-cd)pyrene 1.75E-04 1.32E-03
Lead 1.56E-02 1.67E-02
Lithium 2.20E-02 2.51E-02
Manganese 3.92E-01 4.49E-01
Mercury 2.72E-05 3.08E-05
Molybdenum 5.43E-04 5.88E-04
Phenanthrene 1.74E-05 1.42E-04
Pyrene 2.27E-05 7.57E-05
Zinc 8.14E-01 3.19E+00
LPAH 3.50E-05 2.87E-04
HPAH 3.88E-04 1.94E-03
TOTAL PAHs 4.23E-04 2.23E-03

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 1.36E-02 3.12E-02
Arsenic 3.44E+00 4.48E+00 4.90E-02 6.38E-02
Barium 3.33E+02 5.02E+02 4.75E+00 7.16E+00
Benzo(a)anthracene 1.16E-02 4.57E-02 1.65E-04 6.51E-04
Benzo(a)pyrene 1.22E-02 4.31E-02 1.74E-04 6.14E-04
Benzo(b)fluoranthene 9.41E-03 3.25E-02 1.34E-04 4.63E-04
Benzo(g,h,i)perylene 2.41E-02 5.27E-02 3.43E-04 7.51E-04
Benzo(k)fluoranthene 1.58E-02 5.95E-02 2.25E-04 8.48E-04
Cadmium 3.11E-02 1.10E-01 4.43E-04 1.57E-03
Chromium 1.52E+01 1.70E+01 2.17E-01 2.42E-01
Chrysene 1.45E-02 4.77E-02 2.07E-04 6.80E-04
Copper 1.21E+01 1.44E+01 1.73E-01 2.05E-01
Fluoranthene 2.08E-02 1.56E-01 2.96E-04 2.22E-03
Indeno(1,2,3-cd)pyrene 5.51E-02 4.17E-01 7.85E-04 5.94E-03
Lead 1.34E+01 1.43E+01 1.91E-01 2.04E-01
Lithium 2.11E+01 2.41E+01 3.01E-01 3.44E-01

TABLE E-7
INTAKE CALCULATIONS FOR BACKGROUND SOIL

AMERICAN ROBIN

Manganese 3.77E+02 4.32E+02 5.38E+00 6.15E+00
Mercury 2.13E-02 2.41E-02 3.04E-04 3.43E-04
Molybdenum 5.22E-01 5.65E-01 7.44E-03 8.05E-03
Phenanthrene 1.67E-02 1.37E-01 2.38E-04 1.95E-03
Pyrene 2.18E-02 7.28E-02 3.11E-04 1.04E-03
Zinc 2.47E+02 9.69E+02 3.52E+00 1.38E+01
LPAH 1.67E-02 1.37E-01 2.38E-04 1.95E-03
HPAH 1.85E-01 9.27E-01 2.64E-03 1.32E-02
TOTAL PAHs 2.02E-01 1.06E+00 2.88E-03 1.52E-02

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)
Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake

Antimony 2.10E-01 4.82E-01 2.10E-01 4.82E-01 1.91E-01 4.38E-01 9.16E-02 2.10E-01
Arsenic 3.78E-01 4.92E-01 3.78E-01 4.92E-01 1.24E-01 1.61E-01 1.57E-01 2.05E-01
Barium 7.33E+01 1.11E+02 7.33E+01 1.11E+02 5.00E+01 7.53E+01 3.14E+01 4.74E+01
Benzo(a)anthracene 3.48E-04 1.37E-03 3.48E-04 1.37E-03 2.34E-04 9.23E-04 1.49E-04 5.87E-04
Benzo(a)pyrene 8.54E-04 3.02E-03 8.54E-04 3.02E-03 1.23E-04 4.35E-04 3.50E-04 1.24E-03
Benzo(b)fluoranthene 6.59E-04 2.28E-03 6.59E-04 2.28E-03 9.50E-05 3.28E-04 2.70E-04 9.32E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.26E-03 4.76E-03 1.26E-03 4.76E-03 1.60E-04 6.01E-04 5.17E-04 1.95E-03
Cadmium 2.99E-02 1.06E-01 2.99E-02 1.06E-01 1.13E-02 4.00E-02 1.25E-02 4.42E-02
Chromium 1.52E-01 1.70E-01 1.52E-01 1.70E-01 1.14E-01 1.27E-01 6.55E-02 7.31E-02
Chrysene 5.80E-04 1.91E-03 5.80E-04 1.91E-03 2.71E-04 8.92E-04 2.44E-04 8.04E-04
Copper 4.85E-01 5.76E-01 4.85E-01 5.76E-01 4.85E+00 5.76E+00 3.67E-01 4.36E-01



TABLE E-7
INTAKE CALCULATIONS FOR BACKGROUND SOIL

AMERICAN ROBIN

Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 4.41E-03 3.34E-02 4.41E-03 3.34E-02 2.15E-04 1.63E-03 1.79E-03 1.36E-02
Lead 4.03E-01 4.30E-01 4.03E-01 4.30E-01 6.04E-01 6.45E-01 1.84E-01 1.97E-01
Lithium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 8.52E-04 9.64E-04 8.52E-04 9.64E-04 7.99E-04 9.04E-04 3.73E-04 4.22E-04
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 1.38E+02 5.43E+02 1.38E+02 5.43E+02 2.96E-10 1.16E-09 5.60E+01 2.20E+02
LPAH 1.17E-03 9.59E-03 1.17E-03 9.59E-03 3.37E-04 2.77E-03 4.85E-04 3.98E-03
HPAH 1.30E-02 6.49E-02 1.30E-02 6.49E-02 3.74E-03 1.87E-02 5.38E-03 2.69E-02
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.05E-01 2.42E-01
Arsenic 2.06E-01 2.69E-01
Barium 3.62E+01 5.45E+01
Benzo(a)anthracene 3.14E-04 1.24E-03
Benzo(a)pyrene 5.24E-04 1.85E-03
Benzo(b)fluoranthene 4.04E-04 1.40E-03
Benzo(g,h,i)perylene 3.43E-04 7.51E-04
Benzo(k)fluoranthene 7.42E-04 2.80E-03
Cadmium 1.29E-02 4.57E-02
Chromium 2.82E-01 3.15E-01
Chrysene 4.51E-04 1.48E-03
Copper 5.40E-01 6.42E-01
Fluoranthene 2.96E-04 2.22E-03
Indeno(1,2,3-cd)pyrene 2.58E-03 1.95E-02
Lead 3.76E-01 4.01E-01
Lithium 3.01E-01 3.44E-01
Manganese 5.38E+00 6.15E+00
Mercury 6.77E-04 7.65E-04
Molybdenum 7.44E-03 8.05E-03
Phenanthrene 2.38E-04 1.95E-03
Pyrene 3.11E-04 1.04E-03
Zinc 5.95E+01 2.33E+02
LPAH 7.23E-04 5.93E-03
HPAH 8.02E-03 4.01E-02
TOTAL PAHs 8.75E-03 4.61E-02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Antimony 5.72E-04 1.31E-03 0.00E+00 0.00E+00 8.31E-05 1.91E-04
Arsenic 4.14E-03 5.39E-03 0.00E+00 0.00E+00 6.01E-04 7.82E-04
Barium 3.00E-02 4.53E-02 0.00E+00 0.00E+00 4.36E-03 6.57E-03
Benzo(a)anthracene 8.36E-05 3.29E-04 5.03E-05 1.98E-04 1.41E-05 5.57E-05
Benzo(a)pyrene 2.48E-04 8.77E-04 1.50E-04 5.29E-04 4.20E-05 1.48E-04
Benzo(b)fluoranthene 2.26E-04 7.82E-04 1.36E-04 4.70E-04 3.83E-05 1.32E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.79E-04 1.43E-03 2.27E-04 8.54E-04 6.40E-05 2.41E-04
Cadmium 2.24E-06 7.93E-06 1.51E-03 5.35E-03 6.05E-05 2.14E-04
Chromium 5.03E-02 5.61E-02 0.00E+00 0.00E+00 7.30E-03 8.14E-03
Chrysene 1.20E-04 3.95E-04 7.24E-05 2.38E-04 2.03E-05 6.69E-05

TABLE E-8
INTAKE CALCULATIONS FOR BACKGROUND SOIL

RED-TAILED HAWK

y
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 6.85E-03 5.18E-02 4.12E-03 3.12E-02 1.16E-03 8.77E-03
Lead 2.42E-03 2.59E-03 0.00E+00 0.00E+00 3.52E-04 3.75E-04
Lithium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 6.68E-05 7.56E-05 2.33E-04 2.64E-04 1.90E-05 2.15E-05
Molybdenum 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 1.33E-02 5.24E-02 9.92E-01 3.89E+00 4.14E-02 1.62E-01
LPAH 8.89E-04 7.29E-03 5.36E-04 4.40E-03 1.50E-04 1.23E-03
HPAH 9.86E-03 4.93E-02 5.95E-03 2.98E-02 1.67E-03 8.35E-03
TOTAL PAHs 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

Antimony 1.22E-01 2.80E-01 1.25E-01 9.76E-01 2.24E+00
Arsenic 1.65E-01 2.14E-01
Barium 3.83E+01 5.77E+01 5.18E+01 7.38E-01 1.11E+00
Benzo(a)anthracene 1.95E-04 7.69E-04
Benzo(a)pyrene 3.37E-04 1.19E-03
Benzo(b)fluoranthene 2.60E-04 8.97E-04
Benzo(g,h,i)perylene 3.47E-05 7.58E-05
Benzo(k)fluoranthene 4.89E-04 1.84E-03
Cadmium 1.31E-02 4.62E-02 7.70E-01 1.69E-02 5.99E-02
Chromium 1.03E-01 1.15E-01 2.40E+00 4.29E-02 4.78E-02
Chrysene 2.87E-04 9.44E-04
Copper 1.46E+00 1.73E+00 5.60E+00 2.60E-01 3.10E-01
Fluoranthene 2.99E-05 2.25E-04
Indeno(1,2,3-cd)pyrene 1.62E-03 1.22E-02
L d 3 14E 01 3 35E 01 4 70E 00 6 68E 02 7 13E 02

TABLE E-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

DEER MOUSE

Lead 3.14E-01 3.35E-01 4.70E+00 6.68E-02 7.13E-02
Lithium 3.04E-02 3.47E-02
Manganese 5.43E-01 6.21E-01
Mercury 5.27E-04 5.97E-04 1.01E+00 5.22E-04 5.91E-04
Molybdenum 7.51E-04 8.13E-04
Phenanthrene 2.40E-05 1.97E-04
Pyrene 3.14E-05 1.05E-04
Zinc 4.68E+01 1.84E+02 7.54E+01 6.20E-01 2.43E+00
LPAH 5.05E-04 4.15E-03 6.56E+01 7.70E-06 6.32E-05
HPAH 5.61E-03 2.81E-02 6.15E-01 9.12E-03 4.56E-02
TOTAL PAHs 6.11E-03 3.22E-02



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

Antimony 4.29E-05 9.86E-05 1.25E-01 3.43E-04 7.89E-04
Arsenic 3.10E-04 4.04E-04
Barium 2.25E-03 3.39E-03 5.18E+01 4.35E-05 6.55E-05
Benzo(a)anthracene 7.53E-06 2.97E-05
Benzo(a)pyrene 2.24E-05 7.90E-05
Benzo(b)fluoranthene 2.04E-05 7.04E-05
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 3.41E-05 1.28E-04
Cadmium 3.80E-05 1.34E-04 7.70E-01 4.93E-05 1.74E-04
Chromium 3.77E-03 4.21E-03 2.40E+00 1.57E-03 1.75E-03
Chrysene 1.08E-05 3.56E-05
Copper 0.00E+00 0.00E+00 5.60E+00 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 6.17E-04 4.67E-03
L d 1 82E 04 1 94E 04 4 70E 00 3 87E 05 4 13E 05

TABLE E-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

COYOTE

Lead 1.82E-04 1.94E-04 4.70E+00 3.87E-05 4.13E-05
Lithium 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00
Mercury 1.08E-05 1.23E-05 1.01E+00 1.07E-05 1.21E-05
Molybdenum 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Zinc 2.58E-02 1.01E-01 7.54E+01 3.42E-04 1.34E-03
LPAH 8.01E-05 6.57E-04 6.56E+01 1.22E-06 1.00E-05
HPAH 8.88E-04 4.44E-03 6.15E-01 1.44E-03 7.23E-03
TOTAL PAHs 0.00E+00 0.00E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

Antimony 1.84E-03 4.22E-03 1.25E-01 1.47E-02 3.38E-02
Arsenic 5.14E-03 6.69E-03
Barium 6.40E-01 9.65E-01 5.18E+01 1.24E-02 1.86E-02
Benzo(a)anthracene 1.47E-05 5.78E-05
Benzo(a)pyrene 1.97E-05 6.97E-05
Benzo(b)fluoranthene 1.57E-05 5.43E-05
Benzo(g,h,i)perylene 2.51E-05 5.48E-05
Benzo(k)fluoranthene 2.70E-05 1.02E-04
Cadmium 1.57E-04 5.56E-04 1.45E+00 1.08E-04 3.84E-04
Chromium 1.70E-02 1.90E-02 2.66E+00 6.41E-03 7.14E-03
Chrysene 1.92E-05 6.30E-05
Copper 1.45E-02 1.73E-02 4.05E+00 3.59E-03 4.27E-03
Fluoranthene 2.16E-05 1.62E-04
Indeno(1,2,3-cd)pyrene 1.75E-04 1.32E-03
L d 1 56E 02 1 67E 02 1 63E 00 9 58E 03 1 02E 02

TABLE E-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL SOUTH OF MARLIN

RAT SNAKE

Lead 1.56E-02 1.67E-02 1.63E+00 9.58E-03 1.02E-02
Lithium 2.20E-02 2.51E-02
Manganese 3.92E-01 4.49E-01
Mercury 2.72E-05 3.08E-05 3.25E+00 8.38E-06 9.48E-06
Molybdenum 5.43E-04 5.88E-04
Phenanthrene 1.74E-05 1.42E-04
Pyrene 2.27E-05 7.57E-05
Zinc 8.14E-01 3.19E+00 6.61E+01 1.23E-02 4.83E-02
LPAH 3.50E-05 2.87E-04 6.56E+01 5.33E-07 4.38E-06
HPAH 3.88E-04 1.94E-03 6.15E-01 6.31E-04 3.16E-03
TOTAL PAHs 4.23E-04 2.23E-03



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

Antimony 1.05E-01 2.42E-01 1.25E-01 8.41E-01 1.93E+00
Arsenic 2.06E-01 2.69E-01
Barium 3.62E+01 5.45E+01 5.18E+01 6.98E-01 1.05E+00
Benzo(a)anthracene 3.14E-04 1.24E-03
Benzo(a)pyrene 5.24E-04 1.85E-03
Benzo(b)fluoranthene 4.04E-04 1.40E-03
Benzo(g,h,i)perylene 3.43E-04 7.51E-04
Benzo(k)fluoranthene 7.42E-04 2.80E-03
Cadmium 1.29E-02 4.57E-02 1.47E+00 8.79E-03 3.11E-02
Chromium 2.82E-01 3.15E-01 2.66E+00 1.06E-01 1.18E-01
Chrysene 4.51E-04 1.48E-03
Copper 5.40E-01 6.42E-01 4.05E+00 1.33E-01 1.58E-01
Fluoranthene 2.96E-04 2.22E-03
Indeno(1,2,3-cd)pyrene 2.58E-03 1.95E-02
L d 3 76E 01 4 01E 01 1 63E 00 2 31E 01 2 46E 01

TABLE E-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

AMERICAN ROBIN

Lead 3.76E-01 4.01E-01 1.63E+00 2.31E-01 2.46E-01
Lithium 3.01E-01 3.44E-01
Manganese 5.38E+00 6.15E+00
Mercury 6.77E-04 7.65E-04 3.25E+00 2.08E-04 2.36E-04
Molybdenum 7.44E-03 8.05E-03
Phenanthrene 2.38E-04 1.95E-03
Pyrene 3.11E-04 1.04E-03
Zinc 5.95E+01 2.33E+02 6.61E+01 9.00E-01 3.53E+00
LPAH 7.23E-04 5.93E-03 6.56E+01 1.10E-05 9.04E-05
HPAH 8.02E-03 4.01E-02 6.15E-01 1.30E-02 6.53E-02
TOTAL PAHs 8.75E-03 4.61E-02



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

Antimony 8.31E-05 1.91E-04 1.25E-01 6.65E-04 1.53E-03
Arsenic 6.01E-04 7.82E-04
Barium 4.36E-03 6.57E-03 5.18E+01 8.42E-05 1.27E-04
Benzo(a)anthracene 1.41E-05 5.57E-05
Benzo(a)pyrene 4.20E-05 1.48E-04
Benzo(b)fluoranthene 3.83E-05 1.32E-04
Benzo(g,h,i)perylene 0.00E+00 0.00E+00
Benzo(k)fluoranthene 6.40E-05 2.41E-04
Cadmium 6.05E-05 2.14E-04 1.47E+00 4.11E-05 1.45E-04
Chromium 7.30E-03 8.14E-03 2.66E+00 2.75E-03 3.06E-03
Chrysene 2.03E-05 6.69E-05
Copper 0.00E+00 0.00E+00 4.05E+00 0.00E+00 0.00E+00
Fluoranthene 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 1.16E-03 8.77E-03
L d 3 52E 04 3 75E 04 1 63E 00 2 16E 04 2 30E 04

TABLE E-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

RED-TAILED HAWK

Lead 3.52E-04 3.75E-04 1.63E+00 2.16E-04 2.30E-04
Lithium 0.00E+00 0.00E+00
Manganese 0.00E+00 0.00E+00
Mercury 1.90E-05 2.15E-05 3.25E+00 5.84E-06 6.61E-06
Molybdenum 0.00E+00 0.00E+00
Phenanthrene 0.00E+00 0.00E+00
Pyrene 0.00E+00 0.00E+00
Zinc 4.14E-02 1.62E-01 6.61E+01 6.26E-04 2.46E-03
LPAH 1.50E-04 1.23E-03 6.56E+01 2.29E-06 1.88E-05
HPAH 1.67E-03 8.35E-03 6.15E-01 2.71E-03 1.36E-02
TOTAL PAHs 0.00E+00 0.00E+00



TABLE E-14
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Antimony 9.53E-01 2.20E-01 2.10E-01 EPA, 1999 2.20E-01 2.10E-01 EPA, 1999 2.00E-01 1.91E-01 EPA, 1999 5.99E-04 5.71E-04 EPA, 1999 1.44E-06 1.37E-06 EPA, 1999 5.72E-04 0.00E+00 0.00E+00 0.00E+00
Arsenic 3.44E+00 1.10E-01 3.78E-01 EPA, 1999 1.10E-01 3.78E-01 EPA, 1999 3.60E-02 1.24E-01 EPA, 1999 1.20E-03 4.13E-03 EPA, 1999 2.88E-06 9.90E-06 EPA, 1999 4.14E-03 0.00E+00 0.00E+00 0.00E+00
Barium 3.33E+02 2.20E-01 7.33E+01 EPA, 1999 2.20E-01 7.33E+01 EPA, 1999 1.50E-01 5.00E+01 EPA, 1999 8.99E-05 2.99E-02 EPA, 1999 2.16E-07 7.19E-05 EPA, 1999 3.00E-02 0.00E+00 0.00E+00 0.00E+00Barium 3.33E 02 2.20E 01 7.33E 01 EPA, 1999 2.20E 01 7.33E 01 EPA, 1999 1.50E 01 5.00E 01 EPA, 1999 8.99E 05 2.99E 02 EPA, 1999 2.16E 07 7.19E 05 EPA, 1999 3.00E 02 0.00E 00 0.00E 00 0.00E 00
Benzo(a)anthracene 1.16E-02 3.00E-02 3.48E-04 EPA, 1999 3.00E-02 3.48E-04 EPA, 1999 2.02E-02 2.34E-04 EPA, 1999 7.19E-03 8.34E-05 EPA, 1999 1.73E-05 2.01E-07 EPA, 1999 8.36E-05 4.20E-03 4.87E-05 EPA, 1999 1.35E-04 1.57E-06 EPA, 1999 5.03E-05
Benzo(a)pyrene 1.22E-02 7.00E-02 8.54E-04 EPA, 1999 7.00E-02 8.54E-04 EPA, 1999 1.01E-02 1.23E-04 EPA, 1999 2.03E-02 2.48E-04 EPA, 1999 4.86E-05 5.93E-07 EPA, 1999 2.48E-04 1.19E-02 1.45E-04 EPA, 1999 3.81E-04 4.65E-06 EPA, 1999 1.50E-04
Benzo(b)fluoranthene 9.41E-03 7.00E-02 6.59E-04 EPA, 1999 7.00E-02 6.59E-04 EPA, 1999 1.01E-02 9.50E-05 EPA, 1999 2.40E-02 2.26E-04 EPA, 1999 5.75E-05 5.41E-07 EPA, 1999 2.26E-04 1.40E-02 1.32E-04 EPA, 1999 4.50E-04 4.23E-06 EPA, 1999 1.36E-04
Benzo(g,h,i)perylene 2.41E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 1.58E-02 8.00E-02 1.26E-03 EPA, 1999 8.00E-02 1.26E-03 EPA, 1999 1.01E-02 1.60E-04 EPA, 1999 2.39E-02 3.78E-04 EPA, 1999 5.73E-05 9.05E-07 EPA, 1999 3.79E-04 1.39E-02 2.20E-04 EPA, 1999 4.48E-04 7.08E-06 EPA, 1999 2.27E-04
Cadmium 3.11E-02 9.60E-01 2.99E-02 EPA, 1999 9.60E-01 2.99E-02 EPA, 1999 3.64E-01 1.13E-02 EPA, 1999 7.19E-05 2.24E-06 EPA, 1999 1.73E-07 5.38E-09 EPA, 1999 2.24E-06 4.71E-02 1.46E-03 EPA, 1999 1.51E-03 4.70E-05 EPA, 1999 1.51E-03
Chromium 1.52E+01 1.00E-02 1.52E-01 EPA, 1999 1.00E-02 1.52E-01 EPA, 1999 7.50E-03 1.14E-01 EPA, 1999 3.30E-03 5.02E-02 VI - EPA, 1999 7.91E-06 1.20E-04 VI - EPA, 1999 5.03E-02 0.00E+00 0.00E+00 0.00E+00
Chrysene 1.45E-02 4.00E-02 5.80E-04 EPA, 1999 4.00E-02 5.80E-04 EPA, 1999 1.87E-02 2.71E-04 EPA, 1999 8.27E-03 1.20E-04 EPA, 1999 1.99E-05 2.89E-07 EPA, 1999 1.20E-04 4.84E-03 7.02E-05 EPA, 1999 1.55E-04 2.25E-06 EPA, 1999 7.24E-05
Copper 1.21E+01 4.00E-02 4.85E-01 EPA, 1999 4.00E-02 4.85E-01 EPA, 1999 4.00E-01 4.85E+00 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 2.08E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 5.51E-02 8.00E-02 4.41E-03 EPA, 1999 8.00E-02 4.41E-03 EPA, 1999 3.90E-03 2.15E-04 EPA, 1999 1.24E-01 6.83E-03 EPA, 1999 2.98E-04 1.64E-05 EPA, 1999 6.85E-03 7.24E-02 3.99E-03 EPA, 1999 2.32E-03 1.28E-04 EPA, 1999 4.12E-03
Lead 1.34E+01 3.00E-02 4.03E-01 EPA, 1999 3.00E-02 4.03E-01 EPA, 1999 4.50E-02 6.04E-01 EPA, 1999 1.80E-04 2.42E-03 EPA, 1999 4.32E-07 5.80E-06 EPA, 1999 2.42E-03 0.00E+00 0.00E+00 0.00E+00
Lithium 2.11E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 3.77E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 2.13E-02 4.00E-02 8.52E-04 EPA, 1999 4.00E-02 8.52E-04 EPA, 1999 3.75E-02 7.99E-04 EPA, 1999 3.13E-03 6.67E-05 EPA, 1999 7.52E-06 1.60E-07 EPA, 1999 6.68E-05 1.06E-02 2.26E-04 EPA, 1999 3.42E-04 7.28E-06 EPA, 1999 2.33E-04
Molybdenum 5.22E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 1.67E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 2.18E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 2.47E+02 5.60E-01 1.38E+02 EPA, 1999 5.60E-01 1.38E+02 EPA, 1999 1.20E-12 2.96E-10 EPA, 1999 5.39E-05 1.33E-02 EPA, 1999 1.29E-07 3.19E-05 EPA, 1999 1.33E-02 3.89E-03 9.61E-01 EPA, 1999 1.25E-04 3.09E-02 EPA, 1999 9.92E-01
LPAH 1.67E-02 7.00E-02 1.17E-03 EPA, 1999* 7.00E-02 1.17E-03 EPA, 1999* 2.02E-02 3.37E-04 EPA, 1999* 5.31E-02 8.87E-04 EPA, 1999* 1.27E-04 2.12E-06 EPA, 1999* 8.89E-04 3.11E-02 5.19E-04 EPA, 1999* 9.98E-04 1.67E-05 EPA, 1999* 5.36E-04
HPAH 1.85E-01 7.00E-02 1.30E-02 EPA, 1999* 7.00E-02 1.30E-02 EPA, 1999* 2.02E-02 3.74E-03 EPA, 1999* 5.31E-02 9.84E-03 EPA, 1999* 1.27E-04 2.35E-05 EPA, 1999* 9.86E-03 3.11E-02 5.76E-03 EPA, 1999* 9.98E-04 1.85E-04 EPA, 1999* 5.95E-03
TOTAL PAHs 2.02E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007a -- DDT
EPA 2007b PAHEPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



TABLE E-15
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Antimony 2.19E+00 2.20E-01 4.82E-01 EPA, 1999 2.20E-01 4.82E-01 EPA, 1999 2.00E-01 4.38E-01 EPA, 1999 5.99E-04 1.31E-03 EPA, 1999 1.44E-06 3.15E-06 EPA, 1999 1.31E-03 0.00E+00 0.00E+00 0.00E+00
Arsenic 4.48E+00 1.10E-01 4.92E-01 EPA, 1999 1.10E-01 4.92E-01 EPA, 1999 3.60E-02 1.61E-01 EPA, 1999 1.20E-03 5.37E-03 EPA, 1999 2.88E-06 1.29E-05 EPA, 1999 5.39E-03 0.00E+00 0.00E+00 0.00E+00
Barium 5.02E+02 2.20E-01 1.11E+02 EPA, 1999 2.20E-01 1.11E+02 EPA, 1999 1.50E-01 7.53E+01 EPA, 1999 8.99E-05 4.52E-02 EPA, 1999 2.16E-07 1.08E-04 EPA, 1999 4.53E-02 0.00E+00 0.00E+00 0.00E+00Barium 5.02E 02 2.20E 01 1.11E 02 EPA, 1999 2.20E 01 1.11E 02 EPA, 1999 1.50E 01 7.53E 01 EPA, 1999 8.99E 05 4.52E 02 EPA, 1999 2.16E 07 1.08E 04 EPA, 1999 4.53E 02 0.00E 00 0.00E 00 0.00E 00
Benzo(a)anthracene 4.57E-02 3.00E-02 1.37E-03 EPA, 1999 3.00E-02 1.37E-03 EPA, 1999 2.02E-02 9.23E-04 EPA, 1999 7.19E-03 3.29E-04 EPA, 1999 1.73E-05 7.91E-07 EPA, 1999 3.29E-04 4.20E-03 1.92E-04 EPA, 1999 1.35E-04 6.17E-06 EPA, 1999 1.98E-04
Benzo(a)pyrene 4.31E-02 7.00E-02 3.02E-03 EPA, 1999 7.00E-02 3.02E-03 EPA, 1999 1.01E-02 4.35E-04 EPA, 1999 2.03E-02 8.75E-04 EPA, 1999 4.86E-05 2.09E-06 EPA, 1999 8.77E-04 1.19E-02 5.13E-04 EPA, 1999 3.81E-04 1.64E-05 EPA, 1999 5.29E-04
Benzo(b)fluoranthene 3.25E-02 7.00E-02 2.28E-03 EPA, 1999 7.00E-02 2.28E-03 EPA, 1999 1.01E-02 3.28E-04 EPA, 1999 2.40E-02 7.80E-04 EPA, 1999 5.75E-05 1.87E-06 EPA, 1999 7.82E-04 1.40E-02 4.55E-04 EPA, 1999 4.50E-04 1.46E-05 EPA, 1999 4.70E-04
Benzo(g,h,i)perylene 5.27E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Benzo(k)fluoranthene 5.95E-02 8.00E-02 4.76E-03 EPA, 1999 8.00E-02 4.76E-03 EPA, 1999 1.01E-02 6.01E-04 EPA, 1999 2.39E-02 1.42E-03 EPA, 1999 5.73E-05 3.41E-06 EPA, 1999 1.43E-03 1.39E-02 8.27E-04 EPA, 1999 4.48E-04 2.67E-05 EPA, 1999 8.54E-04
Cadmium 1.10E-01 9.60E-01 1.06E-01 EPA, 1999 9.60E-01 1.06E-01 EPA, 1999 3.64E-01 4.00E-02 EPA, 1999 7.19E-05 7.91E-06 EPA, 1999 1.73E-07 1.90E-08 EPA, 1999 7.93E-06 4.71E-02 5.18E-03 EPA, 1999 1.51E-03 1.66E-04 EPA, 1999 5.35E-03
Chromium 1.70E+01 1.00E-02 1.70E-01 EPA, 1999 1.00E-02 1.70E-01 EPA, 1999 7.50E-03 1.27E-01 EPA, 1999 3.30E-03 5.59E-02 VI - EPA, 1999 7.91E-06 1.34E-04 VI - EPA, 1999 5.61E-02 0.00E+00 0.00E+00 0.00E+00
Chrysene 4.77E-02 4.00E-02 1.91E-03 EPA, 1999 4.00E-02 1.91E-03 EPA, 1999 1.87E-02 8.92E-04 EPA, 1999 8.27E-03 3.94E-04 EPA, 1999 1.99E-05 9.49E-07 EPA, 1999 3.95E-04 4.84E-03 2.31E-04 EPA, 1999 1.55E-04 7.39E-06 EPA, 1999 2.38E-04
Copper 1.44E+01 4.00E-02 5.76E-01 EPA, 1999 4.00E-02 5.76E-01 EPA, 1999 4.00E-01 5.76E+00 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.56E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene 4.17E-01 8.00E-02 3.34E-02 EPA, 1999 8.00E-02 3.34E-02 EPA, 1999 3.90E-03 1.63E-03 EPA, 1999 1.24E-01 5.17E-02 EPA, 1999 2.98E-04 1.24E-04 EPA, 1999 5.18E-02 7.24E-02 3.02E-02 EPA, 1999 2.32E-03 9.67E-04 EPA, 1999 3.12E-02
Lead 1.43E+01 3.00E-02 4.30E-01 EPA, 1999 3.00E-02 4.30E-01 EPA, 1999 4.50E-02 6.45E-01 EPA, 1999 1.80E-04 2.58E-03 EPA, 1999 4.32E-07 6.19E-06 EPA, 1999 2.59E-03 0.00E+00 0.00E+00 0.00E+00
Lithium 2.41E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Manganese 4.32E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mercury 2.41E-02 4.00E-02 9.64E-04 EPA, 1999 4.00E-02 9.64E-04 EPA, 1999 3.75E-02 9.04E-04 EPA, 1999 3.13E-03 7.54E-05 EPA, 1999 7.52E-06 1.81E-07 EPA, 1999 7.56E-05 1.06E-02 2.55E-04 EPA, 1999 3.42E-04 8.24E-06 EPA, 1999 2.64E-04
Molybdenum 5.65E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Phenanthrene 1.37E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pyrene 7.28E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 9.69E+02 5.60E-01 5.43E+02 EPA, 1999 5.60E-01 5.43E+02 EPA, 1999 1.20E-12 1.16E-09 EPA, 1999 5.39E-05 5.22E-02 EPA, 1999 1.29E-07 1.25E-04 EPA, 1999 5.24E-02 3.89E-03 3.77E+00 EPA, 1999 1.25E-04 1.21E-01 EPA, 1999 3.89E+00
LPAH 1.37E-01 7.00E-02 9.59E-03 EPA, 1999* 7.00E-02 9.59E-03 EPA, 1999* 2.02E-02 2.77E-03 EPA, 1999* 5.31E-02 7.27E-03 EPA, 1999* 1.27E-04 1.74E-05 EPA, 1999* 7.29E-03 3.11E-02 4.26E-03 EPA, 1999* 9.98E-04 1.37E-04 EPA, 1999* 4.40E-03
HPAH 9.27E-01 7.00E-02 6.49E-02 EPA, 1999* 7.00E-02 6.49E-02 EPA, 1999* 2.02E-02 1.87E-02 EPA, 1999* 5.31E-02 4.92E-02 EPA, 1999* 1.27E-04 1.18E-04 EPA, 1999* 4.93E-02 3.11E-02 2.88E-02 EPA, 1999* 9.98E-04 9.25E-04 EPA, 1999* 2.98E-02
TOTAL PAHs 1.06E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007a -- DDT
EPA 2007b PAHEPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



TABLE F-1
EXPOSURE POINT CONCENTATION (mg/kg)

INTRACOASTAL WATERWAY SEDIMENT

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0083 0.0096 95% Student's-t 
4,4'-DDT 4.11E-04 0.0023 99% Chebyshev
Acenaphthylene 0.0116 0.0273 95% Chebyshev
Anthracene 0.0201 0.0424 95% Chebyshev
Benzo(a)anthracene 0.0454 0.301 99% Chebyshev
Benzo(a)pyrene 0.0661 0.352 99% Chebyshev
Benzo(b)fluoranthene 0.1 0.491 99% Chebyshev
Benzo(g,h,i)perylene 0.0661 0.357 99% Chebyshev
Benzo(k)fluoranthene 0.0589 0.271 99% Chebyshev
Chrysene 0.0774 0.153 95% Approx. Gamma
Dibenz(a,h)anthracene 0.0435 0.205 99% Chebyshev
Fluoranthene 0.113 0.614 99% Chebyshev
Fluorene 0.0122 0.0243 95% Chebyshev
gamma-Chlordane 3.13E-04 5.70E-04 95% Chebyshev
Hexachlorobenzene 0.01 0.0126 95% Student's-t 
Indeno(1,2,3-cd)pyrene 0.0722 0.347 99% Chebyshev
Phenanthrene 0.0746 0.388 99% Chebyshev
Pyrene 0 13 0 678 99% ChebyshevPyrene 0.13 0.678 99% Chebyshev
LPAH 0.1268 0.4916
HPAH 0.7726 3.769
TOTAL PAHs 0.8994 4.2606



TABLE F-2
TOXICITY REFERENCE VALUES

Parameter
Capitella 

capitata (mg/kg) Ref. Comments

Capitella 
capitata 
(mg/kg) Ref. Comments

Fiddler Crab 
(mg/kgBW-day) Ref. Comments

Black Drum 
(mg/kgBW-day) Ref. Comments

Spotted seatrout 
(mg/kgBW-day) Ref. Comments

Sandpiper 
(mg/kgBW-day) Ref. Comments

Green heron 
(mg/kgBW-day) Ref. Comments

2-Methylnaphthalene 0.07 SQUIRT ERL 0.67 SQUIRT ERM

4,4'-DDT 0.001 SQUIRT ERL 0.007 SQUIRT ERM 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and reproduction 

lower than the lowest 
bounded LOAEL for 

reproduction, growth, and 
survival

Acenaphthylene 0.044 SQUIRT ERL 0.64 SQUIRT ERM
Anthracene 0.0853 SQUIRT ERL 1.1 SQUIRT ERM
Benzo(a)anthracene 0.261 SQUIRT ERL 1.6 SQUIRT ERM
Benzo(a)pyrene 0.43 SQUIRT ERL 1.6 SQUIRT ERM
Benzo(b)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET
Benzo(g,h,i)perylene 0.67 SQUIRT AET 0.67 SQUIRT AET
Benzo(k)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET
Chrysene 0.384 SQUIRT ERL 2.8 SQUIRT ERM
Dibenz(a,h)anthracene 0.0634 SQUIRT ERL 0.26 SQUIRT ERM
Fluoranthene 0.6 SQUIRT ERL 5.1 SQUIRT ERM
Fluorene 0.019 SQUIRT ERL 0.54 SQUIRT ERM

gamma-Chlordane 5.00E-04 SQUIRT ERL 0.006 SQUIRT ERM 4.6 Sample, 1996 mammalian TRV for soil 4.6 Sample, 1996 mammalian TRV for soil 4.6 Sample, 1996 mammalian TRV for soil 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird
Hexachlorobenzene 0.006 SQUIRT AET 0.006 SQUIRT AET 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil
Indeno(1,2,3-cd)pyrene 0.6 SQUIRT AET 0.6 SQUIRT AET
Phenanthrene 0.24 SQUIRT ERL 1.5 SQUIRT ERM
Pyrene 0.665 SQUIRT ERL 2.6 SQUIRT ERM

LPAH 0.552 SQUIRT ERL 3.162 SQUIRT ERM 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil

HPAH 1.7 SQUIRT ERL 9.6 SQUIRT ERM 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between 
NOAEL and LOAEL for 

soil mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV

TOTAL PAHs 4.022 SQUIRT ERL 44.792 SQUIRT ERM

Notes:
ERL -- Effects Range-Low
AET -- Apparent Effects Threshold
TEL -- Threshold Effects Level

EPA, 2007a -- DDT
EPA, 2007b -- PAHs



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

2-Methylnaphthalene 8.30E-03 9.60E-03 7.00E-02 1.19E-01 1.37E-01
4,4'-DDT 4.11E-04 2.30E-03 1.00E-03 4.11E-01 2.30E+00
Acenaphthylene 1.16E-02 2.73E-02 4.40E-02 2.64E-01 6.20E-01
Anthracene 2.01E-02 4.24E-02 8.53E-02 2.36E-01 4.97E-01
Benzo(a)anthracene 4.54E-02 3.01E-01 2.61E-01 1.74E-01 1.15E+00
Benzo(a)pyrene 6.61E-02 3.52E-01 4.30E-01 1.54E-01 8.19E-01
Benzo(b)fluoranthene 1.00E-01 4.91E-01 1.80E+00 5.56E-02 2.73E-01
Benzo(g,h,i)perylene 6.61E-02 3.57E-01 6.70E-01 9.87E-02 5.33E-01
Benzo(k)fluoranthene 5.89E-02 2.71E-01 1.80E+00 3.27E-02 1.51E-01
Chrysene 7.74E-02 1.53E-01 3.84E-01 2.02E-01 3.98E-01
Dibenz(a,h)anthracene 4.35E-02 2.05E-01 6.34E-02 6.86E-01 3.23E+00
Fluoranthene 1.13E-01 6.14E-01 6.00E-01 1.88E-01 1.02E+00
Fluorene 1.22E-02 2.43E-02 1.90E-02 6.42E-01 1.28E+00
gamma-Chlordane 3.13E-04 5.70E-04 5.00E-04 6.26E-01 1.14E+00
Hexachlorobenzene 1.00E-02 1.26E-02 6.00E-03 1.67E+00 2.10E+00

TABLE F-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

CAPITELLA CAPITATA

Indeno(1,2,3-cd)pyrene 7.22E-02 3.47E-01 6.00E-01 1.20E-01 5.78E-01
Phenanthrene 7.46E-02 3.88E-01 2.40E-01 3.11E-01 1.62E+00
Pyrene 1.30E-01 6.78E-01 6.65E-01 1.95E-01 1.02E+00
LPAH 1.27E-01 4.92E-01 5.52E-01 2.30E-01 8.91E-01
HPAH 7.73E-01 3.77E+00 1.70E+00 4.54E-01 2.22E+00
TOTAL PAHs 8.99E-01 4.26E+00 4.02E+00 2.24E-01 1.06E+00



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

2-Methylnaphthalene 8.30E-03 9.60E-03 3.70E-01 2.24E-02 2.59E-02
4,4'-DDT 4.11E-04 2.30E-03 4.00E-03 1.03E-01 5.75E-01
Acenaphthylene 1.16E-02 2.73E-02 3.42E-01 3.39E-02 7.98E-02
Anthracene 2.01E-02 4.24E-02 5.93E-01 3.39E-02 7.15E-02
Benzo(a)anthracene 4.54E-02 3.01E-01 9.31E-01 4.88E-02 3.23E-01
Benzo(a)pyrene 6.61E-02 3.52E-01 1.02E+00 6.51E-02 3.47E-01
Benzo(b)fluoranthene 1.00E-01 4.91E-01 1.80E+00 5.56E-02 2.73E-01
Benzo(g,h,i)perylene 6.61E-02 3.57E-01 6.70E-01 9.87E-02 5.33E-01
Benzo(k)fluoranthene 5.89E-02 2.71E-01 1.80E+00 3.27E-02 1.51E-01
Chrysene 7.74E-02 1.53E-01 1.59E+00 4.86E-02 9.61E-02
Dibenz(a,h)anthracene 4.35E-02 2.05E-01 1.62E-01 2.69E-01 1.27E+00
Fluoranthene 1.13E-01 6.14E-01 2.85E+00 3.96E-02 2.15E-01
Fluorene 1.22E-02 2.43E-02 2.80E-01 4.36E-02 8.69E-02
gamma-Chlordane 3.13E-04 5.70E-04 3.25E-03 9.64E-02 1.75E-01
Hexachlorobenzene 1.00E-02 1.26E-02 6.00E-03 1.67E+00 2.10E+00

TABLE F-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

CAPITELLA CAPITATA -- COMPARED WITH MIDPOINT BETWEEN ERLs and ERMs

Indeno(1,2,3-cd)pyrene 7.22E-02 3.47E-01 6.00E-01 1.20E-01 5.78E-01
Phenanthrene 7.46E-02 3.88E-01 8.70E-01 8.57E-02 4.46E-01
Pyrene 1.30E-01 6.78E-01 1.63E+00 7.96E-02 4.15E-01
LPAH 1.27E-01 4.92E-01 1.86E+00 6.83E-02 2.65E-01
HPAH 7.73E-01 3.77E+00 5.65E+00 1.37E-01 6.67E-01
TOTAL PAHs 8.99E-01 4.26E+00 2.44E+01 3.69E-02 1.75E-01



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 1.16E-08 Cammen, 1979
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 8.30E-03 9.60E-03 1.07E-08 1.23E-08
4,4'-DDT 4.11E-04 2.30E-03 5.28E-10 2.95E-09
Acenaphthylene 1.16E-02 2.73E-02 1.49E-08 3.51E-08
Anthracene 2.01E-02 4.24E-02 2.58E-08 5.45E-08
Benzo(a)anthracene 4.54E-02 3.01E-01 5.83E-08 3.87E-07
Benzo(a)pyrene 6.61E-02 3.52E-01 8.49E-08 4.52E-07
Benzo(b)fluoranthene 1.00E-01 4.91E-01 1.28E-07 6.31E-07
Benzo(g,h,i)perylene 6.61E-02 3.57E-01 8.49E-08 4.59E-07
Benzo(k)fluoranthene 5.89E-02 2.71E-01 7.57E-08 3.48E-07
Chrysene 7.74E-02 1.53E-01 9.94E-08 1.97E-07
Dibenz(a,h)anthracene 4.35E-02 2.05E-01 5.59E-08 2.63E-07
Fluoranthene 1.13E-01 6.14E-01 1.45E-07 7.89E-07

TABLE F-5
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

FIDDLER CRAB

Fluorene 1.22E-02 2.43E-02 1.57E-08 3.12E-08
gamma-Chlordane 3.13E-04 5.70E-04 4.02E-10 7.33E-10
Hexachlorobenzene 1.00E-02 1.26E-02 1.28E-08 1.62E-08
Indeno(1,2,3-cd)pyrene 7.22E-02 3.47E-01 9.27E-08 4.46E-07
Phenanthrene 7.46E-02 3.88E-01 9.58E-08 4.98E-07
Pyrene 1.30E-01 6.78E-01 1.67E-07 8.71E-07
LPAH 1.27E-01 4.92E-01 1.63E-07 6.31E-07
HPAH 7.73E-01 3.77E+00 9.92E-07 4.84E-06
TOTAL PAHs 8.99E-01 4.26E+00 1.16E-06 5.47E-06

FOOD INGESTION

INTAKE = (Ci * IR * DFi * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ci Invertebrate concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.16E-08 Cammen, 1979
Dfi Dietary fraction of invertebrates (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 ased on width/length eq.

Average RME Average RME
Chemical Invertebrate Invertebrate Intake Intake

2-Methylnaphthalene 1.34E-02 1.55E-02 1.72E-08 1.99E-08
4,4'-DDT 3.29E-04 1.84E-03 4.22E-10 2.36E-09
Acenaphthylene 1.87E-02 4.40E-02 2.40E-08 5.65E-08
Anthracene 3.24E-02 6.83E-02 4.16E-08 8.77E-08
Benzo(a)anthracene 6.58E-02 4.36E-01 8.46E-08 5.61E-07
Benzo(a)pyrene 1.05E-01 5.60E-01 1.35E-07 7.19E-07
Benzo(b)fluoranthene 1.61E-01 7.91E-01 2.07E-07 1.02E-06
Benzo(g,h,i)perylene 1.06E-01 5.75E-01 1.37E-07 7.38E-07
Benzo(k)fluoranthene 9.48E-02 4.36E-01 1.22E-07 5.60E-07
Chrysene 1.07E-01 2.11E-01 1.37E-07 2.71E-07
Dibenz(a,h)anthracene 7.00E-02 3.30E-01 9.00E-08 4.24E-07



TABLE F-5
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

FIDDLER CRAB

Fluoranthene 1.82E-01 9.89E-01 2.34E-07 1.27E-06
Fluorene 1.96E-02 3.91E-02 2.52E-08 5.03E-08
gamma-Chlordane 1.84E-03 3.35E-03 2.37E-09 4.31E-09
Hexachlorobenzene 5.12E-03 6.45E-03 6.58E-09 8.29E-09
Indeno(1,2,3-cd)pyrene 1.16E-01 5.59E-01 1.49E-07 7.18E-07
Phenanthrene 1.20E-01 6.25E-01 1.54E-07 8.02E-07
Pyrene 2.09E-01 1.09E+00 2.69E-07 1.40E-06
LPAH 2.04E-01 7.91E-01 2.62E-07 1.02E-06
HPAH 1.24E+00 6.07E+00 1.60E-06 7.79E-06
TOTAL PAHs 1.45E+00 6.86E+00 1.86E-06 8.81E-06

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 2.78E-08 3.22E-08
4,4'-DDT 9.50E-10 5.32E-09
Acenaphthylene 3.89E-08 9.15E-08
Anthracene 6.74E-08 1.42E-07
Benzo(a)anthracene 1.43E-07 9.47E-07
Benzo(a)pyrene 2.20E-07 1.17E-06
Benzo(b)fluoranthene 3.35E-07 1.65E-06
Benzo(g,h,i)perylene 2.22E-07 1.20E-06
Benzo(k)fluoranthene 1.97E-07 9.09E-07( )
Chrysene 2.37E-07 4.68E-07
Dibenz(a,h)anthracene 1.46E-07 6.87E-07
Fluoranthene 3.79E-07 2.06E-06
Fluorene 4.09E-08 8.15E-08
gamma-Chlordane 2.77E-09 5.04E-09
Hexachlorobenzene 1.94E-08 2.45E-08
Indeno(1,2,3-cd)pyrene 2.42E-07 1.16E-06
Phenanthrene 2.50E-07 1.30E-06
Pyrene 4.36E-07 2.27E-06
LPAH 4.25E-07 1.65E-06
HPAH 2.59E-06 1.26E-05
TOTAL PAHs 3.02E-06 1.43E-05



FOOD INGESTION

INTAKE = (Cf * IR * Dff * AUF)/BW

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.60E-02 same as black drum
Dff Dietary fraction of fish (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.00E+00 TPWD website

Average RME Average RME
Chemical Fish Fish Intake Intake

2-Methylnaphthalene 3.86E-02 4.46E-02 1.00E-03 1.16E-03
4,4'-DDT 2.38E-04 1.33E-03 6.20E-06 3.47E-05
Acenaphthylene 5.74E-03 1.35E-02 1.49E-04 3.51E-04
Anthracene 1.69E-03 3.56E-03 4.39E-05 9.26E-05
Benzo(a)anthracene 3.00E-02 1.99E-01 7.79E-04 5.17E-03
Benzo(a)pyrene 4.36E-02 2.32E-01 1.13E-03 6.04E-03
Benzo(b)fluoranthene 6.60E-02 3.24E-01 1.72E-03 8.43E-03
Benzo(g,h,i)perylene 4.36E-02 2.36E-01 1.13E-03 6.13E-03
Benzo(k)fluoranthene 3.89E-02 1.79E-01 1.01E-03 4.65E-03
Chrysene 5.11E-02 1.01E-01 1.33E-03 2.63E-03
Dibenz(a,h)anthracene 2.87E-02 1.35E-01 7.46E-04 3.52E-03
Fluoranthene 7.46E-02 4.05E-01 1.94E-03 1.05E-02
Fluorene 6.04E-03 1.20E-02 1.57E-04 3.13E-04

TABLE F-6
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

SPOTTED SEATROUT

gamma-Chlordane 4.70E-04 8.56E-04 1.22E-05 2.22E-05
Hexachlorobenzene 1.42E-02 1.79E-02 3.69E-04 4.65E-04
Indeno(1,2,3-cd)pyrene 4.77E-02 2.29E-01 1.24E-03 5.95E-03
Phenanthrene 3.69E-02 1.92E-01 9.60E-04 4.99E-03
Pyrene 8.58E-02 4.47E-01 2.23E-03 1.16E-02
LPAH 6.29E-02 2.44E-01 1.64E-03 6.34E-03
HPAH 5.10E-01 2.49E+00 1.33E-02 6.47E-02
TOTAL PAHs 5.94E-01 2.81E+00 1.54E-02 7.31E-02



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.60E-03 Neill, 1998*
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.24E+00 PCO BERA

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 8.30E-03 9.60E-03 1.74E-05 2.02E-05
4,4'-DDT 4.11E-04 2.30E-03 8.63E-07 4.83E-06
Acenaphthylene 1.16E-02 2.73E-02 2.44E-05 5.73E-05
Anthracene 2.01E-02 4.24E-02 4.22E-05 8.90E-05
Benzo(a)anthracene 4.54E-02 3.01E-01 9.53E-05 6.32E-04
Benzo(a)pyrene 6.61E-02 3.52E-01 1.39E-04 7.39E-04
Benzo(b)fluoranthene 1.00E-01 4.91E-01 2.10E-04 1.03E-03
Benzo(g,h,i)perylene 6.61E-02 3.57E-01 1.39E-04 7.50E-04
Benzo(k)fluoranthene 5.89E-02 2.71E-01 1.24E-04 5.69E-04
Chrysene 7.74E-02 1.53E-01 1.63E-04 3.21E-04
Dibenz(a,h)anthracene 4.35E-02 2.05E-01 9.14E-05 4.31E-04
Fluoranthene 1.13E-01 6.14E-01 2.37E-04 1.29E-03
Fluorene 1.22E-02 2.43E-02 2.56E-05 5.10E-05
gamma-Chlordane 3.13E-04 5.70E-04 6.58E-07 1.20E-06
Hexachlorobenzene 1.00E-02 1.26E-02 2.10E-05 2.65E-05
Indeno(1,2,3-cd)pyrene 7.22E-02 3.47E-01 1.52E-04 7.29E-04
Phenanthrene 7.46E-02 3.88E-01 1.57E-04 8.15E-04
Pyrene 1.30E-01 6.78E-01 2.73E-04 1.42E-03

TABLE F-7
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

BLACK DRUM

y
LPAH 1.27E-01 4.92E-01 2.66E-04 1.03E-03
HPAH 7.73E-01 3.77E+00 1.62E-03 7.92E-03
TOTAL PAHs 8.99E-01 4.26E+00 1.89E-03 8.95E-03

FOOD INGESTION

INTAKE = ((Cw * IR * Dfw * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW) + ((Cf * IR * DFf *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cw Worm concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
Cf Fish concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.60E-02 Neill, 1998
Dfw Dietary fraction of worms (unitless) 3.33E-01 prof. judgement
Dfc Dietary fraction of crabs (unitless) 3.33E-01 prof. judgement
Dff Dietary fraction of fish (unitless) 3.33E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.24E+00 PCO BERA

Average RME Average RME Average RME Average RME
Chemical Worm Worm Crab Crab Fish Fish Intake Intake

2-Methylnaphthalene 1.34E-02 1.55E-02 0.00E+00 0.00E+00 3.86E-02 4.46E-02 3.63E-04 4.20E-04
4,4'-DDT 3.29E-04 1.84E-03 1.65E-03 9.25E-03 2.38E-04 1.33E-03 1.55E-05 8.69E-05
Acenaphthylene 1.87E-02 4.40E-02 0.00E+00 0.00E+00 5.74E-03 1.35E-02 1.71E-04 4.02E-04
Anthracene 3.24E-02 6.83E-02 6.57E-02 1.39E-01 1.69E-03 3.56E-03 6.98E-04 1.47E-03
Benzo(a)anthracene 6.58E-02 4.36E-01 1.15E-01 7.62E-01 3.00E-02 1.99E-01 1.47E-03 9.77E-03
Benzo(a)pyrene 1.05E-01 5.60E-01 9.92E-03 5.28E-02 4.36E-02 2.32E-01 1.11E-03 5.91E-03
Benzo(b)fluoranthene 1.61E-01 7.91E-01 1.57E-01 7.71E-01 6.60E-02 3.24E-01 2.69E-03 1.32E-02
Benzo(g,h,i)perylene 1.06E-01 5.75E-01 0.00E+00 0.00E+00 4.36E-02 2.36E-01 1.05E-03 5.67E-03
Benzo(k)fluoranthene 9.48E-02 4.36E-01 0.00E+00 0.00E+00 3.89E-02 1.79E-01 9.35E-04 4.30E-03
Chrysene 1.07E-01 2.11E-01 9.98E-02 1.97E-01 5.11E-02 1.01E-01 1.80E-03 3.56E-03
Dibenz(a,h)anthracene 7.00E-02 3.30E-01 0.00E+00 0.00E+00 2.87E-02 1.35E-01 6.91E-04 3.25E-03
Fluoranthene 1.82E-01 9.89E-01 1.51E+00 8.19E+00 7.46E-02 4.05E-01 1.23E-02 6.70E-02
Fluorene 1.96E-02 3.91E-02 0.00E+00 0.00E+00 6.04E-03 1.20E-02 1.80E-04 3.58E-04
gamma-Chlordane 1.84E-03 3.35E-03 7.20E-04 1.31E-03 4.70E-04 8.56E-04 2.12E-05 3.86E-05
Hexachlorobenzene 5.12E-03 6.45E-03 5.00E-02 6.30E-02 1.42E-02 1.79E-02 4.85E-04 6.11E-04
Indeno(1,2,3-cd)pyrene 1.16E-01 5.59E-01 0.00E+00 0.00E+00 4.77E-02 2.29E-01 1.15E-03 5.51E-03
Phenanthrene 1.20E-01 6.25E-01 0.00E+00 0.00E+00 3.69E-02 1.92E-01 1.10E-03 5.71E-03
Pyrene 2.09E-01 1.09E+00 0.00E+00 0.00E+00 8.58E-02 4.47E-01 2.06E-03 1.08E-02
LPAH 2.04E-01 7.91E-01 4.15E-01 1.61E+00 6.29E-02 2.44E-01 4.77E-03 1.85E-02
HPAH 1.24E+00 6.07E+00 2.53E+00 1.23E+01 5.10E-01 2.49E+00 2.99E-02 1.46E-01



TABLE F-7
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

BLACK DRUM

TOTAL PAHs 1.45E+00 6.86E+00 2.94E+00 1.39E+01 5.94E-01 2.81E+00 3.48E-02 1.65E-01

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 3.81E-04 4.40E-04
4,4'-DDT 1.64E-05 9.17E-05
Acenaphthylene 1.95E-04 4.59E-04
Anthracene 7.40E-04 1.56E-03
Benzo(a)anthracene 1.57E-03 1.04E-02
Benzo(a)pyrene 1.25E-03 6.65E-03
Benzo(b)fluoranthene 2.90E-03 1.42E-02
Benzo(g,h,i)perylene 1.19E-03 6.42E-03
Benzo(k)fluoranthene 1.06E-03 4.87E-03
Chrysene 1.97E-03 3.88E-03
Dibenz(a,h)anthracene 7.82E-04 3.68E-03
Fluoranthene 1.26E-02 6.83E-02
Fluorene 2.05E-04 4.09E-04
gamma-Chlordane 2.19E-05 3.98E-05
Hexachlorobenzene 5.06E-04 6.37E-04
Indeno(1,2,3-cd)pyrene 1.30E-03 6.24E-03
Phenanthrene 1.25E-03 6.53E-03
Pyrene 2.34E-03 1.22E-02
LPAH 5.03E-03 1.95E-02
HPAH 3.16E-02 1.54E-01
TOTAL PAHs 3.67E-02 1.74E-01

Notes:
* Sediment ingestion was assumed to be 10% of dietary intake Sediment ingestion was assumed to be 10% of dietary intake



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sediment concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.10E-02 EPA, 1993
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 8.30E-03 9.60E-03 8.11E-04 9.38E-04
4,4'-DDT 4.11E-04 2.30E-03 4.01E-05 2.25E-04
Acenaphthylene 1.16E-02 2.73E-02 1.13E-03 2.67E-03
Anthracene 2.01E-02 4.24E-02 1.96E-03 4.14E-03
Benzo(a)anthracene 4.54E-02 3.01E-01 4.43E-03 2.94E-02
Benzo(a)pyrene 6.61E-02 3.52E-01 6.46E-03 3.44E-02
Benzo(b)fluoranthene 1.00E-01 4.91E-01 9.77E-03 4.80E-02
Benzo(g,h,i)perylene 6.61E-02 3.57E-01 6.46E-03 3.49E-02
Benzo(k)fluoranthene 5.89E-02 2.71E-01 5.75E-03 2.65E-02
Chrysene 7.74E-02 1.53E-01 7.56E-03 1.49E-02
Dibenz(a,h)anthracene 4.35E-02 2.05E-01 4.25E-03 2.00E-02
Fluoranthene 1.13E-01 6.14E-01 1.10E-02 6.00E-02
Fluorene 1.22E-02 2.43E-02 1.19E-03 2.37E-03
gamma-Chlordane 3.13E-04 5.70E-04 3.06E-05 5.57E-05
Hexachlorobenzene 1.00E-02 1.26E-02 9.77E-04 1.23E-03
Indeno(1,2,3-cd)pyrene 7.22E-02 3.47E-01 7.05E-03 3.39E-02

TABLE F-8
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

SANDPIPER

Phenanthrene 7.46E-02 3.88E-01 7.29E-03 3.79E-02
Pyrene 1.30E-01 6.78E-01 1.27E-02 6.62E-02
LPAH 1.27E-01 4.92E-01 1.24E-02 4.80E-02
HPAH 7.73E-01 3.77E+00 7.55E-02 3.68E-01
TOTAL PAHs 8.99E-01 4.26E+00 8.78E-02 4.16E-01

FOOD INGESTION

INTAKE = ((Cc * IR * Dfc * AUF)/(BW) + (Cw * IR * DFwa * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cc Crab concentration (mg/kg) see FoodConc page
Cw Worm concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.08E-01 EPA, 1993
Dfc Dietary fraction of crabs (unitless) 4.00E-01 prof. judgement
Dfw Dietary fraction of worms (unitless) 6.00E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Crab Crab Worm Worm Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 1.34E-02 1.55E-02 4.03E-03 4.66E-03
4,4'-DDT 1.65E-03 9.25E-03 3.29E-04 1.84E-03 4.31E-04 2.41E-03
Acenaphthylene 0.00E+00 0.00E+00 1.87E-02 4.40E-02 5.63E-03 1.32E-02
Anthracene 6.57E-02 1.39E-01 3.24E-02 6.83E-02 2.30E-02 4.84E-02
Benzo(a)anthracene 1.15E-01 7.62E-01 6.58E-02 4.36E-01 4.29E-02 2.85E-01
Benzo(a)pyrene 9.92E-03 5.28E-02 1.05E-01 5.60E-01 3.37E-02 1.79E-01
Benzo(b)fluoranthene 1.57E-01 7.71E-01 1.61E-01 7.91E-01 8.01E-02 3.93E-01
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 1.06E-01 5.75E-01 3.21E-02 1.73E-01
Benzo(k)fluoranthene 0.00E+00 0.00E+00 9.48E-02 4.36E-01 2.86E-02 1.32E-01
Chrysene 9.98E-02 1.97E-01 1.07E-01 2.11E-01 5.23E-02 1.03E-01
Dibenz(a,h)anthracene 0.00E+00 0.00E+00 7.00E-02 3.30E-01 2.11E-02 9.95E-02
Fluoranthene 1.51E+00 8.19E+00 1.82E-01 9.89E-01 3.58E-01 1.94E+00
Fluorene 0.00E+00 0.00E+00 1.96E-02 3.91E-02 5.92E-03 1.18E-02
gamma-Chlordane 7.20E-04 1.31E-03 1.84E-03 3.35E-03 7.00E-04 1.27E-03
Hexachlorobenzene 5.00E-02 6.30E-02 5.12E-03 6.45E-03 1.16E-02 1.46E-02
Indeno(1,2,3-cd)pyrene 0.00E+00 0.00E+00 1.16E-01 5.59E-01 3.50E-02 1.68E-01
Phenanthrene 0.00E+00 0.00E+00 1.20E-01 6.25E-01 3.62E-02 1.88E-01
Pyrene 0.00E+00 0.00E+00 2.09E-01 1.09E+00 6.31E-02 3.29E-01



TABLE F-8
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

SANDPIPER

LPAH 4.15E-01 1.61E+00 2.04E-01 7.91E-01 1.45E-01 5.62E-01
HPAH 2.53E+00 1.23E+01 1.24E+00 6.07E+00 8.83E-01 4.31E+00
TOTAL PAHs 2.94E+00 1.39E+01 1.45E+00 6.86E+00 1.03E+00 4.87E+00

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 4.84E-03 5.60E-03
4,4'-DDT 4.71E-04 2.64E-03
Acenaphthylene 6.76E-03 1.59E-02
Anthracene 2.49E-02 5.26E-02
Benzo(a)anthracene 4.74E-02 3.14E-01
Benzo(a)pyrene 4.01E-02 2.14E-01
Benzo(b)fluoranthene 8.98E-02 4.41E-01
Benzo(g,h,i)perylene 3.85E-02 2.08E-01
Benzo(k)fluoranthene 3.43E-02 1.58E-01
Chrysene 5.98E-02 1.18E-01
Dibenz(a,h)anthracene 2.54E-02 1.19E-01
Fluoranthene 3.69E-01 2.00E+00
Fluorene 7.11E-03 1.42E-02
gamma-Chlordane 7.30E-04 1.33E-03
Hexachlorobenzene 1.26E-02 1.58E-02
Indeno(1,2,3-cd)pyrene 4.21E-02 2.02E-01
Phenanthrene 4.35E-02 2.26E-01
Pyrene 7.58E-02 3.95E-01
LPAH 1.57E-01 6.10E-01
HPAH 9.58E-01 4.67E+00
TOTAL PAHs 1.12E+00 5.28E+00



FOOD INGESTION

INTAKE = ((Cf * IR * Dff * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.13E-01 EPA, 1993
DFf Dietary fraction of fish (unitless) 7.50E-01 Kent, 1986
DFc Dietary fraction of crab (unitless) 2.50E-01 Kent, 1986
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 3.75E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Fish Fish Crab Crab Intake Intake

2-Methylnaphthalene 3.86E-02 4.46E-02 0.00E+00 0.00E+00 8.68E-03 1.00E-02
4,4'-DDT 2.38E-04 1.33E-03 1.65E-03 9.25E-03 1.78E-04 9.94E-04
Acenaphthylene 5.74E-03 1.35E-02 0.00E+00 0.00E+00 1.29E-03 3.04E-03
Anthracene 1.69E-03 3.56E-03 6.57E-02 1.39E-01 5.31E-03 1.12E-02
Benzo(a)anthracene 3.00E-02 1.99E-01 1.15E-01 7.62E-01 1.54E-02 1.02E-01
Benzo(a)pyrene 4.36E-02 2.32E-01 9.92E-03 5.28E-02 1.06E-02 5.62E-02
Benzo(b)fluoranthene 6.60E-02 3.24E-01 1.57E-01 7.71E-01 2.66E-02 1.31E-01
Benzo(g,h,i)perylene 4.36E-02 2.36E-01 0.00E+00 0.00E+00 9.82E-03 5.30E-02
Benzo(k)fluoranthene 3.89E-02 1.79E-01 0.00E+00 0.00E+00 8.75E-03 4.02E-02
Chrysene 5.11E-02 1.01E-01 9.98E-02 1.97E-01 1.90E-02 3.75E-02
Dibenz(a,h)anthracene 2.87E-02 1.35E-01 0.00E+00 0.00E+00 6.46E-03 3.04E-02

TABLE F-9
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

GREEN HERON

( , )
Fluoranthene 7.46E-02 4.05E-01 1.51E+00 8.19E+00 1.30E-01 7.05E-01
Fluorene 6.04E-03 1.20E-02 0.00E+00 0.00E+00 1.36E-03 2.71E-03
gamma-Chlordane 4.70E-04 8.56E-04 7.20E-04 1.31E-03 1.60E-04 2.91E-04
Hexachlorobenzene 1.42E-02 1.79E-02 5.00E-02 6.30E-02 6.95E-03 8.75E-03
Indeno(1,2,3-cd)pyrene 4.77E-02 2.29E-01 0.00E+00 0.00E+00 1.07E-02 5.15E-02
Phenanthrene 3.69E-02 1.92E-01 0.00E+00 0.00E+00 8.31E-03 4.32E-02
Pyrene 8.58E-02 4.47E-01 0.00E+00 0.00E+00 1.93E-02 1.01E-01
LPAH 6.29E-02 2.44E-01 4.15E-01 1.61E+00 4.52E-02 1.75E-01
HPAH 5.10E-01 2.49E+00 2.53E+00 1.23E+01 3.04E-01 1.48E+00
TOTAL PAHs 5.94E-01 2.81E+00 2.94E+00 1.39E+01 3.54E-01 1.68E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Fiddler Crab EHQ EHQ

2-Methylnaphthalene 2.78E-08 3.22E-08
4,4'-DDT 9.50E-10 5.32E-09 1.47E-01 6.46E-09 3.62E-08
Acenaphthylene 3.89E-08 9.15E-08
Anthracene 6.74E-08 1.42E-07
Benzo(a)anthracene 1.43E-07 9.47E-07
Benzo(a)pyrene 2.20E-07 1.17E-06
Benzo(b)fluoranthene 3.35E-07 1.65E-06
Benzo(g,h,i)perylene 2.22E-07 1.20E-06
Benzo(k)fluoranthene 1.97E-07 9.09E-07
Chrysene 2.37E-07 4.68E-07
Dibenz(a,h)anthracene 1.46E-07 6.87E-07
Fluoranthene 3.79E-07 2.06E-06
Fluorene 4.09E-08 8.15E-08
gamma-Chlordane 2.77E-09 5.04E-09 4.60E+00 6.02E-10 1.10E-09
H hl b 1 94E 08 2 45E 08 2 25E 01 8 63E 08 1 09E 07

TABLE F-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

FIDDLER CRAB

Hexachlorobenzene 1.94E-08 2.45E-08 2.25E-01 8.63E-08 1.09E-07
Indeno(1,2,3-cd)pyrene 2.42E-07 1.16E-06
Phenanthrene 2.50E-07 1.30E-06
Pyrene 4.36E-07 2.27E-06
LPAH 4.25E-07 1.65E-06 6.56E+01 6.48E-09 2.51E-08
HPAH 2.59E-06 1.26E-05 9.31E+00 2.78E-07 1.36E-06
TOTAL PAHs 3.02E-06 1.43E-05



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Black Drum EHQ EHQ

2-Methylnaphthalene 3.81E-04 4.40E-04
4,4'-DDT 1.64E-05 9.17E-05 1.47E-01 1.11E-04 6.24E-04
Acenaphthylene 1.95E-04 4.59E-04
Anthracene 7.40E-04 1.56E-03
Benzo(a)anthracene 1.57E-03 1.04E-02
Benzo(a)pyrene 1.25E-03 6.65E-03
Benzo(b)fluoranthene 2.90E-03 1.42E-02
Benzo(g,h,i)perylene 1.19E-03 6.42E-03
Benzo(k)fluoranthene 1.06E-03 4.87E-03
Chrysene 1.97E-03 3.88E-03
Dibenz(a,h)anthracene 7.82E-04 3.68E-03
Fluoranthene 1.26E-02 6.83E-02
Fluorene 2.05E-04 4.09E-04
gamma-Chlordane 2.19E-05 3.98E-05 4.60E+00 4.75E-06 8.65E-06
Hexachlorobenzene 5.06E-04 6.37E-04 2.25E-01 2.25E-03 2.83E-03

TABLE F-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

BLACK DRUM

Indeno(1,2,3-cd)pyrene 1.30E-03 6.24E-03
Phenanthrene 1.25E-03 6.53E-03
Pyrene 2.34E-03 1.22E-02
LPAH 5.03E-03 1.95E-02 6.56E+01 7.67E-05 2.97E-04
HPAH 3.16E-02 1.54E-01 9.31E+00 3.39E-03 1.65E-02
TOTAL PAHs 3.67E-02 1.74E-01



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Spotted Seatrout EHQ EHQ

2-Methylnaphthalene 1.00E-03 1.16E-03
4,4'-DDT 6.20E-06 3.47E-05 1.47E-01 4.22E-05 2.36E-04
Acenaphthylene 1.49E-04 3.51E-04
Anthracene 4.39E-05 9.26E-05
Benzo(a)anthracene 7.79E-04 5.17E-03
Benzo(a)pyrene 1.13E-03 6.04E-03
Benzo(b)fluoranthene 1.72E-03 8.43E-03
Benzo(g,h,i)perylene 1.13E-03 6.13E-03
Benzo(k)fluoranthene 1.01E-03 4.65E-03
Chrysene 1.33E-03 2.63E-03
Dibenz(a,h)anthracene 7.46E-04 3.52E-03
Fluoranthene 1.94E-03 1.05E-02
Fluorene 1.57E-04 3.13E-04
gamma-Chlordane 1.22E-05 2.22E-05 4.60E+00 2.66E-06 4.84E-06
H hl b 3 69E 04 4 65E 04 2 25E 01 1 64E 03 2 07E 03

TABLE F-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

SPOTTED SEATROUT

Hexachlorobenzene 3.69E-04 4.65E-04 2.25E-01 1.64E-03 2.07E-03
Indeno(1,2,3-cd)pyrene 1.24E-03 5.95E-03
Phenanthrene 9.60E-04 4.99E-03
Pyrene 2.23E-03 1.16E-02
LPAH 1.64E-03 6.34E-03 6.56E+01 2.49E-05 9.66E-05
HPAH 1.33E-02 6.47E-02 9.31E+00 1.42E-03 6.95E-03
TOTAL PAHs 1.54E-02 7.31E-02



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Sandpiper EHQ EHQ

2-Methylnaphthalene 4.84E-03 5.60E-03
4,4'-DDT 4.71E-04 2.64E-03 2.27E-01 2.08E-03 1.16E-02
Acenaphthylene 6.76E-03 1.59E-02
Anthracene 2.49E-02 5.26E-02
Benzo(a)anthracene 4.74E-02 3.14E-01
Benzo(a)pyrene 4.01E-02 2.14E-01
Benzo(b)fluoranthene 8.98E-02 4.41E-01
Benzo(g,h,i)perylene 3.85E-02 2.08E-01
Benzo(k)fluoranthene 3.43E-02 1.58E-01
Chrysene 5.98E-02 1.18E-01
Dibenz(a,h)anthracene 2.54E-02 1.19E-01
Fluoranthene 3.69E-01 2.00E+00
Fluorene 7.11E-03 1.42E-02
gamma-Chlordane 7.30E-04 1.33E-03 2.14E+00 3.41E-04 6.22E-04
Hexachlorobenzene 1.26E-02 1.58E-02 2.25E-01 5.59E-02 7.04E-02

TABLE F-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

SANDPIPER

Indeno(1,2,3-cd)pyrene 4.21E-02 2.02E-01
Phenanthrene 4.35E-02 2.26E-01
Pyrene 7.58E-02 3.95E-01
LPAH 1.57E-01 6.10E-01 6.56E+01 2.40E-03 9.29E-03
HPAH 9.58E-01 4.67E+00 9.31E+00 1.03E-01 5.02E-01
TOTAL PAHs 1.12E+00 5.28E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Green Heron EHQ EHQ

2-Methylnaphthalene 8.68E-03 1.00E-02
4,4'-DDT 1.78E-04 9.94E-04 2.27E-01 7.82E-04 4.38E-03
Acenaphthylene 1.29E-03 3.04E-03
Anthracene 5.31E-03 1.12E-02
Benzo(a)anthracene 1.54E-02 1.02E-01
Benzo(a)pyrene 1.06E-02 5.62E-02
Benzo(b)fluoranthene 2.66E-02 1.31E-01
Benzo(g,h,i)perylene 9.82E-03 5.30E-02
Benzo(k)fluoranthene 8.75E-03 4.02E-02
Chrysene 1.90E-02 3.75E-02
Dibenz(a,h)anthracene 6.46E-03 3.04E-02
Fluoranthene 1.30E-01 7.05E-01
Fluorene 1.36E-03 2.71E-03
gamma-Chlordane 1.60E-04 2.91E-04 2.14E+00 7.46E-05 1.36E-04
H hl b 6 95E 03 8 75E 03 2 25E 01 3 09E 02 3 89E 02

TABLE F-14
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT

GREEN HERON

Hexachlorobenzene 6.95E-03 8.75E-03 2.25E-01 3.09E-02 3.89E-02
Indeno(1,2,3-cd)pyrene 1.07E-02 5.15E-02
Phenanthrene 8.31E-03 4.32E-02
Pyrene 1.93E-02 1.01E-01
LPAH 4.52E-02 1.75E-01 6.56E+01 6.90E-04 2.67E-03
HPAH 3.04E-01 1.48E+00 9.31E+00 3.27E-02 1.59E-01
TOTAL PAHs 3.54E-01 1.68E+00



TABLE F-15
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound Average Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

2-Methylnaphthalene 8.30E-03 1.61E+00 1.34E-02 EPA, 1999 0.00E+00 4.65E+00 3.86E-02 Brunson et al. (1998)
4,4'-DDT 4.11E-04 8.00E-01 3.29E-04 BSAF DB 4.02E+00 1.65E-03 BSAF DB 5.80E-01 2.38E-04 WSDOH, 1995
Acenaphthylene 1.16E-02 1.61E+00 1.87E-02 EPA, 1999 0.00E+00 0.495 5.74E-03 WSDOH, 1995
Anthracene 2.01E-02 1.61E+00 3.24E-02 EPA, 1999 3.27E+00 6.57E-02 BSAF DB 8.40E-02 1.69E-03 WSDOH, 1995
Benzo(a)anthracene 4.54E-02 1.45E+00 6.58E-02 EPA, 1999 2.53E+00 1.15E-01 BSAF DB 6.60E-01 3.00E-02 WSDOH, 1995
Benzo(a)pyrene 6.61E-02 1.59E+00 1.05E-01 EPA, 1999 1.50E-01 9.92E-03 BSAF DB 6.60E-01 4.36E-02 WSDOH, 1995
Benzo(b)fluoranthene 1.00E-01 1.61E+00 1.61E-01 EPA, 1999 1.57E+00 1.57E-01 BSAF DB 6.60E-01 6.60E-02 WSDOH, 1995
Benzo(g,h,i)perylene 6.61E-02 1.61E+00 1.06E-01 EPA, 1999 0.00E+00 6.60E-01 4.36E-02 WSDOH, 1995
Benzo(k)fluoranthene 5.89E-02 1.61E+00 9.48E-02 EPA, 1999 0.00E+00 6.60E-01 3.89E-02 WSDOH, 1995
Chrysene 7.74E-02 1.38E+00 1.07E-01 EPA, 1999 1.29E+00 9.98E-02 BSAF DB 6.60E-01 5.11E-02 WSDOH, 1995
Dibenz(a,h)anthracene 4.35E-02 1.61E+00 7.00E-02 EPA, 1999 0.00E+00 6.60E-01 2.87E-02 WSDOH, 1995
Fluoranthene 1 13E-01 1 61E+00 1 82E-01 EPA 1999 1 33E+01 1 51E+00 BSAF DB 6 60E-01 7 46E-02 WSDOH 1995Fluoranthene 1.13E 01 1.61E+00 1.82E 01 EPA, 1999 1.33E+01 1.51E+00 BSAF DB 6.60E 01 7.46E 02 WSDOH, 1995
Fluorene 1.22E-02 1.61E+00 1.96E-02 EPA, 1999 0.00E+00 4.95E-01 6.04E-03 WSDOH, 1995
gamma-Chlordane 3.13E-04 5.88E+00 1.84E-03 BSAF DB 2.30E+00 7.20E-04 BSAF DB 1.50E+00 4.70E-04 BSAF DB
Hexachlorobenzene 1.00E-02 5.12E-01 5.12E-03 BSAF DB 5.00E+00 5.00E-02 BSAF DB 1.42E+00 1.42E-02 Max value from Calcasieu RI
Indeno(1,2,3-cd)pyrene 7.22E-02 1.61E+00 1.16E-01 EPA, 1999 0.00E+00 6.60E-01 4.77E-02 WSDOH, 1995
Phenanthrene 7.46E-02 1.61E+00 1.20E-01 EPA, 1999 0.00E+00 4.95E-01 3.69E-02 WSDOH, 1995
Pyrene 1.30E-01 1.61E+00 2.09E-01 EPA, 1999 0.00E+00 6.60E-01 8.58E-02 WSDOH, 1995
LPAH 1.27E-01 1.61E+00 2.04E-01 EPA, 1999 3.27E+00 4.15E-01 max PAH 4.96E-01 6.29E-02 WSDOH, 1995
HPAH 7.73E-01 1.61E+00 1.24E+00 EPA, 1999 3.27E+00 2.53E+00 max PAH 6.60E-01 5.10E-01 WSDOH, 1995
TOTAL PAHs 8.99E-01 1.61E+00 1.45E+00 EPA, 1999 3.27E+00 2.94E+00 max PAH 6.60E-01 5.94E-01 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE F-16
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound RME Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

2-Methylnaphthalene 9.60E-03 1.61E+00 1.55E-02 EPA, 1999 0.00E+00 4.65E+00 4.46E-02 Brunson et al. (1998)
4,4'-DDT 2.30E-03 8.00E-01 1.84E-03 BSAF DB 4.02E+00 9.25E-03 BSAF DB 5.80E-01 1.33E-03 WSDOH, 1995
Acenaphthylene 2.73E-02 1.61E+00 4.40E-02 EPA, 1999 0.00E+00 0.495 1.35E-02 WSDOH, 1995
Anthracene 4.24E-02 1.61E+00 6.83E-02 EPA, 1999 3.27E+00 1.39E-01 BSAF DB 8.40E-02 3.56E-03 WSDOH, 1995
Benzo(a)anthracene 3.01E-01 1.45E+00 4.36E-01 EPA, 1999 2.53E+00 7.62E-01 BSAF DB 6.60E-01 1.99E-01 WSDOH, 1995
Benzo(a)pyrene 3.52E-01 1.59E+00 5.60E-01 EPA, 1999 1.50E-01 5.28E-02 BSAF DB 6.60E-01 2.32E-01 WSDOH, 1995
Benzo(b)fluoranthene 4.91E-01 1.61E+00 7.91E-01 EPA, 1999 1.57E+00 7.71E-01 BSAF DB 6.60E-01 3.24E-01 WSDOH, 1995
Benzo(g,h,i)perylene 3.57E-01 1.61E+00 5.75E-01 EPA, 1999 0.00E+00 6.60E-01 2.36E-01 WSDOH, 1995
Benzo(k)fluoranthene 2.71E-01 1.61E+00 4.36E-01 EPA, 1999 0.00E+00 6.60E-01 1.79E-01 WSDOH, 1995
Chrysene 1.53E-01 1.38E+00 2.11E-01 EPA, 1999 1.29E+00 1.97E-01 BSAF DB 6.60E-01 1.01E-01 WSDOH, 1995
Dibenz(a,h)anthracene 2.05E-01 1.61E+00 3.30E-01 EPA, 1999 0.00E+00 6.60E-01 1.35E-01 WSDOH, 1995
Fluoranthene 6 14E-01 1 61E+00 9 89E-01 EPA 1999 1 33E+01 8 19E+00 BSAF DB 6 60E-01 4 05E-01 WSDOH 1995Fluoranthene 6.14E 01 1.61E+00 9.89E 01 EPA, 1999 1.33E+01 8.19E+00 BSAF DB 6.60E 01 4.05E 01 WSDOH, 1995
Fluorene 2.43E-02 1.61E+00 3.91E-02 EPA, 1999 0.00E+00 4.95E-01 1.20E-02 WSDOH, 1995
gamma-Chlordane 5.70E-04 5.88E+00 3.35E-03 BSAF DB 2.30E+00 1.31E-03 BSAF DB 1.50E+00 8.56E-04 BSAF DB
Hexachlorobenzene 1.26E-02 5.12E-01 6.45E-03 BSAF DB 5.00E+00 6.30E-02 BSAF DB 1.42E+00 1.79E-02 Max value from Calcasieu RI
Indeno(1,2,3-cd)pyrene 3.47E-01 1.61E+00 5.59E-01 EPA, 1999 0.00E+00 6.60E-01 2.29E-01 WSDOH, 1995
Phenanthrene 3.88E-01 1.61E+00 6.25E-01 EPA, 1999 0.00E+00 4.95E-01 1.92E-01 WSDOH, 1995
Pyrene 6.78E-01 1.61E+00 1.09E+00 EPA, 1999 0.00E+00 6.60E-01 4.47E-01 WSDOH, 1995
LPAH 4.92E-01 1.61E+00 7.91E-01 EPA, 1999 3.27E+00 1.61E+00 max PAH 4.96E-01 2.44E-01 WSDOH, 1995
HPAH 3.77E+00 1.61E+00 6.07E+00 EPA, 1999 3.27E+00 1.23E+01 max PAH 6.60E-01 2.49E+00 WSDOH, 1995
TOTAL PAHs 4.26E+00 1.61E+00 6.86E+00 EPA, 1999 3.27E+00 1.39E+01 max PAH 6.60E-01 2.81E+00 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE G-1
EXPOSURE POINT CONCENTATION (mg/kg)

INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND DATA

Parameter Average 95% UCL
Statistic 

Used
4,4'-DDT 1.56E-04 3.82E-04 95% Chebyshev
Arsenic 5.81E+00 7.74E+00 95% Student's-t 
Benzo(b)fluoranthene 8.70E-03 2.41E-02 95% Chebyshev
Copper 8.14E+00 1.13E+01 95% Student's-t 
Hexachlorobenzene 0.0178 0.0187 95% Student's-t 
Mercury 1.76E-02 2.73E-02 95% Approx. Gamma
Nickel 1.49E+01 1.99E+01 95% Student's-t 
Zinc 3.60E+01 4.45E+01 95% Student's-t 
LPAH
HPAH 8.70E-03 2.41E-02
TOTAL PAHs 0.0087 0.0241



TABLE G-2
TOXICITY REFERENCE VALUES

Parameter

Capitella 
capitata 
(mg/kg) Ref. Comments

Fiddler Crab 
(mg/kgBW-day) Ref. Comments

Black Drum 
(mg/kgBW-day) Ref. Comments

Spotted seatrout 
(mg/kgBW-day) Ref. Comments

Sandpiper 
(mg/kgBW-day) Ref. Comments

Green heron 
(mg/kgBW-day) Ref. Comments

4,4'-DDT 0.001 SQUIRT ERL 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Arsenic 8.2 SQUIRT ERL

Benzo(b)fluoranthene 1.8 SQUIRT AET

Copper 34 SQUIRT ERL 5.6 EPA, 2007c mammalian TRV for soil 5.6 EPA, 2007c mammalian TRV for soil 5.6 EPA, 2007c mammalian TRV for soil 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Hexachlorobenzene 0.006 SQUIRT AET 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil 0.225 EPA, 1999 avian TRV for soil

Mercury 0.15 SQUIRT ERL 1.01 EPA, 1999 mammalian TRV for soil 1.01 EPA, 1999 mammalian TRV for soil 1.01 EPA, 1999 mammalian TRV for soil 3.25 EPA, 1999

Acute (5 days) LOAEL for 
mortality in coturnix quail 

(dose 325 with uncertainty 
factor of 0.01) 3.25 EPA, 1999

Acute (5 days) LOAEL for 
mortality in coturnix quail 

(dose 325 with uncertainty 
factor of 0.01)

Nickel 20.9 SQUIRT ERL 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival

Zinc 150 SQUIRT ERL 75.4 EPA, 2007e mammalian TRV for soil 75.4 EPA, 2007e mammalian TRV for soil 75.4 EPA, 2007e mammalian TRV for soil 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups 66.1 EPA, 2007e

Geometric mean of 
NOAEL values within the 
reproductive and growth 

effect groups

LPAH 0.552 SQUIRT ERL 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil

HPAH 1.7 SQUIRT ERL 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between 
NOAEL and LOAEL for 
soil mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV

TOTAL PAHs 4.022 SQUIRT ERL

Notes:
ERL -- Effects Range-Low
AET -- Apparent Effects Threshold
TEL -- Threshold Effects Level

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2007f -- Selenium
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead
EPA, 2005f -- Dieldrin,
EPA, 2005g -- Barium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDT 1.56E-04 3.82E-04 1.00E-03 1.56E-01 3.82E-01
Arsenic 5.81E+00 7.74E+00 8.20E+00 7.09E-01 9.44E-01
Benzo(b)fluoranthene 8.70E-03 2.41E-02 1.80E+00 4.83E-03 1.34E-02
Copper 8.14E+00 1.13E+01 3.40E+01 2.39E-01 3.34E-01
Hexachlorobenzene 1.78E-02 1.87E-02 6.00E-03 2.97E+00 3.12E+00
Mercury 1.76E-02 2.73E-02 1.50E-01 1.17E-01 1.82E-01
Nickel 1.49E+01 1.99E+01 2.09E+01 7.13E-01 9.54E-01
Zinc 3.60E+01 4.45E+01 1.50E+02 2.40E-01 2.97E-01
LPAH 0.00E+00 0.00E+00 5.52E-01 0.00E+00 0.00E+00
HPAH 8.70E-03 2.41E-02 1.70E+00 5.12E-03 1.42E-02
TOTAL PAHs 8.70E-03 2.41E-02 4.02E+00 2.16E-03 5.99E-03

TABLE G-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

CAPITELLA CAPITATA



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 1.16E-08 Cammen, 1979
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDT 1.56E-04 3.82E-04 2.00E-10 4.90E-10
Arsenic 5.81E+00 7.74E+00 7.47E-06 9.94E-06
Benzo(b)fluoranthene 8.70E-03 2.41E-02 1.12E-08 3.10E-08
Copper 8.14E+00 1.13E+01 1.05E-05 1.46E-05
Hexachlorobenzene 1.78E-02 1.87E-02 2.29E-08 2.40E-08
Mercury 1.76E-02 2.73E-02 2.26E-08 3.51E-08
Nickel 1.49E+01 1.99E+01 1.92E-05 2.56E-05
Zinc 3.60E+01 4.45E+01 4.63E-05 5.72E-05
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 8.70E-03 2.41E-02 1.12E-08 3.10E-08
TOTAL PAHs 8.70E-03 2.41E-02 1.12E-08 3.10E-08

TABLE G-4
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

FIDDLER CRAB

FOOD INGESTION

INTAKE = (Ci * IR * DFi * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ci Invertebrate concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.16E-08 Cammen, 1979
Dfi Dietary fraction of invertebrates (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 ased on width/length eq.

Average RME Average RME
Chemical Invertebrate Invertebrate Intake Intake

4,4'-DDT 1.24E-04 3.05E-04 1.60E-10 3.92E-10
Arsenic 5.23E+00 6.97E+00 6.72E-06 8.95E-06
Benzo(b)fluoranthene 1.40E-02 3.88E-02 1.80E-08 4.98E-08
Copper 2.44E+00 3.40E+00 3.14E-06 4.37E-06
Hexachlorobenzene 9.11E-03 9.57E-03 1.17E-08 1.23E-08
Mercury 7.04E-03 1.09E-02 9.04E-09 1.40E-08
Nickel 1.34E+01 1.79E+01 1.72E-05 2.31E-05
Zinc 2.05E+01 2.54E+01 2.64E-05 3.26E-05
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 1.40E-02 3.88E-02 1.80E-08 4.98E-08
TOTAL PAHs 1.40E-02 3.88E-02 1.80E-08 4.98E-08

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDT 3.60E-10 8.82E-10



TABLE G-4
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

FIDDLER CRAB

Arsenic 1.42E-05 1.89E-05
Benzo(b)fluoranthene 2.92E-08 8.08E-08
Copper 1.36E-05 1.89E-05
Hexachlorobenzene 3.46E-08 3.63E-08
Mercury 3.16E-08 4.91E-08
Nickel 3.64E-05 4.87E-05
Zinc 7.27E-05 8.98E-05
LPAH 0.00E+00 0.00E+00
HPAH 2.92E-08 8.08E-08
TOTAL PAHs 2.92E-08 8.08E-08



FOOD INGESTION

INTAKE = (Cf * IR * Dff * AUF)/BW

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.60E-02 same as black drum
Dff Dietary fraction of fish (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.00E+00 TPWD website

Average RME Average RME
Chemical Fish Fish Intake Intake

4,4'-DDT 9.02E-05 2.21E-04 2.35E-06 5.76E-06
Arsenic 9.42E-01 1.25E+00 2.45E-02 3.26E-02
Benzo(b)fluoranthene 5.74E-03 1.59E-02 1.49E-04 4.14E-04
Copper 8.14E+00 1.13E+01 2.12E-01 2.95E-01
Hexachlorobenzene 2.53E-02 2.66E-02 6.57E-04 6.90E-04
Mercury 5.68E-02 8.82E-02 1.48E-03 2.29E-03
Nickel 8.05E-01 1.08E+00 2.09E-02 2.80E-02
Zinc 4.11E+01 5.08E+01 1.07E+00 1.32E+00
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 5.74E-03 1.59E-02 1.49E-04 4.14E-04
TOTAL PAHs 5.74E-03 1.59E-02 1.49E-04 4.14E-04

TABLE G-5
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

SPOTTED SEATROUT



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.60E-03 Neill, 1998*
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.24E+00 PCO BERA

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDT 1.56E-04 3.82E-04 3.27E-07 8.02E-07
Arsenic 5.81E+00 7.74E+00 1.22E-02 1.63E-02
Benzo(b)fluoranthene 8.70E-03 2.41E-02 1.83E-05 5.06E-05
Copper 8.14E+00 1.13E+01 1.71E-02 2.38E-02
Hexachlorobenzene 1.78E-02 1.87E-02 3.74E-05 3.93E-05
Mercury 1.76E-02 2.73E-02 3.70E-05 5.73E-05
Nickel 1.49E+01 1.99E+01 3.13E-02 4.19E-02
Zinc 3.60E+01 4.45E+01 7.57E-02 9.35E-02
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 8.70E-03 2.41E-02 1.83E-05 5.06E-05
TOTAL PAHs 8.70E-03 2.41E-02 1.83E-05 5.06E-05

FOOD INGESTION

INTAKE = ((Cw * IR * Dfw * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW) + ((Cf * IR * DFf *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cw Worm concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
Cf Fish concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.60E-02 Neill, 1998
Dfw Dietary fraction of worms (unitless) 3 33E 01 prof judgement

TABLE G-6
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

BLACK DRUM

Dfw Dietary fraction of worms (unitless) 3.33E-01 prof. judgement
Dfc Dietary fraction of crabs (unitless) 3.33E-01 prof. judgement
Dff Dietary fraction of fish (unitless) 3.33E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.24E+00 PCO BERA

Average RME Average RME Average RME Average RME
Chemical Worm Worm Crab Crab Fish Fish Intake Intake

4,4'-DDT 1.24E-04 3.05E-04 6.25E-04 1.53E-03 9.02E-05 2.21E-04 5.87E-06 1.44E-05
Arsenic 5.23E+00 6.97E+00 0.00E+00 0.00E+00 9.42E-01 1.25E+00 4.32E-02 5.75E-02
Benzo(b)fluoranthene 1.40E-02 3.88E-02 1.37E-02 3.78E-02 5.74E-03 1.59E-02 2.34E-04 6.47E-04
Copper 2.44E+00 3.40E+00 0.00E+00 0.00E+00 8.14E+00 1.13E+01 7.40E-02 1.03E-01
Hexachlorobenzene 9.11E-03 9.57E-03 8.90E-02 9.35E-02 2.53E-02 2.66E-02 8.63E-04 9.07E-04
Mercury 7.04E-03 1.09E-02 0.00E+00 0.00E+00 5.68E-02 8.82E-02 4.47E-04 6.93E-04
Nickel 1.34E+01 1.79E+01 0.00E+00 0.00E+00 8.05E-01 1.08E+00 9.95E-02 1.33E-01
Zinc 2.05E+01 2.54E+01 0.00E+00 0.00E+00 4.11E+01 5.08E+01 4.31E-01 5.32E-01
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 1.40E-02 3.88E-02 2.84E-02 7.88E-02 5.74E-03 1.59E-02 3.37E-04 9.34E-04
TOTAL PAHs 1.40E-02 3.88E-02 2.84E-02 7.88E-02 5.74E-03 1.59E-02 3.37E-04 9.34E-04

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDT 6.20E-06 1.52E-05
Arsenic 5.54E-02 7.37E-02
Benzo(b)fluoranthene 2.52E-04 6.98E-04
Copper 9.11E-02 1.27E-01
Hexachlorobenzene 9.00E-04 9.46E-04
Mercury 4.84E-04 7.50E-04
Nickel 1.31E-01 1.75E-01
Zinc 5.07E-01 6.26E-01
LPAH 0.00E+00 0.00E+00
HPAH 3.55E-04 9.84E-04
TOTAL PAHs 3.55E-04 9.84E-04

Notes:
* Sediment ingestion was assumed to be 10% of dietary intake



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sediment concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.10E-02 EPA, 1993
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDT 1.56E-04 3.82E-04 1.52E-05 3.73E-05
Arsenic 5.81E+00 7.74E+00 5.68E-01 7.56E-01
Benzo(b)fluoranthene 8.70E-03 2.41E-02 8.50E-04 2.35E-03
Copper 8.14E+00 1.13E+01 7.95E-01 1.11E+00
Hexachlorobenzene 1.78E-02 1.87E-02 1.74E-03 1.83E-03
Mercury 1.76E-02 2.73E-02 1.72E-03 2.67E-03
Nickel 1.49E+01 1.99E+01 1.46E+00 1.95E+00
Zinc 3.60E+01 4.45E+01 3.52E+00 4.35E+00
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 8.70E-03 2.41E-02 8.50E-04 2.35E-03
TOTAL PAHs 8.70E-03 2.41E-02 8.50E-04 2.35E-03

FOOD INGESTION

INTAKE = ((Cc * IR * Dfc * AUF)/(BW) + (Cw * IR * DFwa * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cc Crab concentration (mg/kg) see FoodConc page
Cw Worm concentration (mg/kg) see FoodConc page
IR I ti t f f f d (k /d ) 1 08E 01 EPA 1993

TABLE G-7
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

SANDPIPER

IR Ingestion rate of of food (kg/day) 1.08E-01 EPA, 1993
Dfc Dietary fraction of crabs (unitless) 4.00E-01 prof. judgement
Dfw Dietary fraction of worms (unitless) 6.00E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Crab Crab Worm Worm Intake Intake

4,4'-DDT 6.25E-04 1.53E-03 1.24E-04 3.05E-04 1.63E-04 4.00E-04
Arsenic 0.00E+00 0.00E+00 5.23E+00 6.97E+00 1.58E+00 2.10E+00
Benzo(b)fluoranthene 1.37E-02 3.78E-02 1.40E-02 3.88E-02 6.97E-03 1.93E-02
Copper 0.00E+00 0.00E+00 2.44E+00 3.40E+00 7.36E-01 1.03E+00
Hexachlorobenzene 8.90E-02 9.35E-02 9.11E-03 9.57E-03 2.06E-02 2.17E-02
Mercury 0.00E+00 0.00E+00 7.04E-03 1.09E-02 2.12E-03 3.29E-03
Nickel 0.00E+00 0.00E+00 1.34E+01 1.79E+01 4.04E+00 5.41E+00
Zinc 0.00E+00 0.00E+00 2.05E+01 2.54E+01 6.19E+00 7.65E+00
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 2.84E-02 7.88E-02 1.40E-02 3.88E-02 9.94E-03 2.75E-02
TOTAL PAHs 2.84E-02 7.88E-02 1.40E-02 3.88E-02 9.94E-03 2.75E-02

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDT 1.78E-04 4.38E-04
Arsenic 2.14E+00 2.86E+00
Benzo(b)fluoranthene 7.82E-03 2.17E-02
Copper 1.53E+00 2.13E+00
Hexachlorobenzene 2.24E-02 2.35E-02
Mercury 3.84E-03 5.96E-03
Nickel 5.50E+00 7.36E+00
Zinc 9.71E+00 1.20E+01
LPAH 0.00E+00 0.00E+00
HPAH 1.08E-02 2.99E-02
TOTAL PAHs 1.08E-02 2.99E-02



FOOD INGESTION

INTAKE = ((Cf * IR * Dff * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.13E-01 EPA, 1993
DFf Dietary fraction of fish (unitless) 7.50E-01 Kent, 1986
DFc Dietary fraction of crab (unitless) 2.50E-01 Kent, 1986
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 3.75E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Fish Fish Crab Crab Intake Intake

4,4'-DDT 9.02E-05 2.21E-04 6.25E-04 1.53E-03 6.72E-05 1.65E-04
Arsenic 9.42E-01 1.25E+00 0.00E+00 0.00E+00 2.12E-01 2.82E-01
Benzo(b)fluoranthene 5.74E-03 1.59E-02 1.37E-02 3.78E-02 2.32E-03 6.42E-03
Copper 8.14E+00 1.13E+01 0.00E+00 0.00E+00 1.83E+00 2.55E+00
Hexachlorobenzene 2.53E-02 2.66E-02 8.90E-02 9.35E-02 1.24E-02 1.30E-02
Mercury 5.68E-02 8.82E-02 0.00E+00 0.00E+00 1.28E-02 1.98E-02
Nickel 8.05E-01 1.08E+00 0.00E+00 0.00E+00 1.81E-01 2.42E-01
Zinc 4.11E+01 5.08E+01 0.00E+00 0.00E+00 9.24E+00 1.14E+01
LPAH 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HPAH 5.74E-03 1.59E-02 2.84E-02 7.88E-02 3.43E-03 9.49E-03
TOTAL PAHs 5.74E-03 1.59E-02 2.84E-02 7.88E-02 3.43E-03 9.49E-03

TABLE G-8
INTAKE CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

GREEN HERON



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Fiddler Crab EHQ EHQ

4,4'-DDT 3.60E-10 8.82E-10 1.47E-01 2.45E-09 6.00E-09
Arsenic 1.42E-05 1.89E-05
Benzo(b)fluoranthene 2.92E-08 8.08E-08
Copper 1.36E-05 1.89E-05 5.60E+00 2.43E-06 3.38E-06
Hexachlorobenzene 3.46E-08 3.63E-08 2.25E-01 1.54E-07 1.61E-07
Mercury 3.16E-08 4.91E-08 1.01E+00 3.13E-08 4.86E-08
Nickel 3.64E-05 4.87E-05 1.70E+00 2.14E-05 2.86E-05
Zinc 7.27E-05 8.98E-05 7.54E+01 9.64E-07 1.19E-06
LPAH 6.56E+01
HPAH 2.92E-08 8.08E-08 9.31E+00 3.13E-09 8.68E-09
TOTAL PAHs 2.92E-08 8.08E-08

TABLE G-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

FIDDLER CRAB



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Black Drum EHQ EHQ

4,4'-DDT 6.20E-06 1.52E-05 1.47E-01 4.22E-05 1.04E-04
Arsenic 5.54E-02 7.37E-02
Benzo(b)fluoranthene 2.52E-04 6.98E-04
Copper 9.11E-02 1.27E-01 5.60E+00 1.63E-02 2.27E-02
Hexachlorobenzene 9.00E-04 9.46E-04 2.25E-01 4.00E-03 4.20E-03
Mercury 4.84E-04 7.50E-04 1.01E+00 4.79E-04 7.43E-04
Nickel 1.31E-01 1.75E-01 1.70E+00 7.69E-02 1.03E-01
Zinc 5.07E-01 6.26E-01 7.54E+01 6.72E-03 8.30E-03
LPAH 6.56E+01
HPAH 3.55E-04 9.84E-04 9.31E+00 3.82E-05 1.06E-04
TOTAL PAHs 3.55E-04 9.84E-04

TABLE G-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

BLACK DRUM



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Spotted Seatrout EHQ EHQ

4,4'-DDT 2.35E-06 5.76E-06 1.47E-01 1.60E-05 3.92E-05
Arsenic 2.45E-02 3.26E-02
Benzo(b)fluoranthene 1.49E-04 4.14E-04
Copper 2.12E-01 2.95E-01 5.60E+00 3.78E-02 5.27E-02
Hexachlorobenzene 6.57E-04 6.90E-04 2.25E-01 2.92E-03 3.07E-03
Mercury 1.48E-03 2.29E-03 1.01E+00 1.46E-03 2.27E-03
Nickel 2.09E-02 2.80E-02 1.70E+00 1.23E-02 1.65E-02
Zinc 1.07E+00 1.32E+00 7.54E+01 1.42E-02 1.75E-02
LPAH 6.56E+01
HPAH 1.49E-04 4.14E-04 9.31E+00 1.60E-05 4.44E-05
TOTAL PAHs 1.49E-04 4.14E-04

TABLE G-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

SPOTTED SEATROUT



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Sandpiper EHQ EHQ

4,4'-DDT 1.78E-04 4.38E-04 2.27E-01 7.86E-04 1.93E-03
Arsenic 2.14E+00 2.86E+00 0.00E+00
Benzo(b)fluoranthene 7.82E-03 2.17E-02 0.00E+00
Copper 1.53E+00 2.13E+00 4.05E+00 3.78E-01 5.27E-01
Hexachlorobenzene 2.24E-02 2.35E-02 2.25E-01 9.94E-02 1.04E-01
Mercury 3.84E-03 5.96E-03 3.25E+00 1.18E-03 1.83E-03
Nickel 5.50E+00 7.36E+00 6.71E+00 8.20E-01 1.10E+00
Zinc 9.71E+00 1.20E+01 6.61E+01 1.47E-01 1.81E-01
LPAH 6.56E+01
HPAH 1.08E-02 2.99E-02 9.31E+00 1.16E-03 3.21E-03
TOTAL PAHs 1.08E-02 2.99E-02 0.00E+00

TABLE G-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

SANDPIPER



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Green Heron EHQ EHQ

4,4'-DDT 6.72E-05 1.65E-04 2.27E-01 2.96E-04 7.26E-04
Arsenic 2.12E-01 2.82E-01
Benzo(b)fluoranthene 2.32E-03 6.42E-03
Copper 1.83E+00 2.55E+00 4.05E+00 4.52E-01 6.30E-01
Hexachlorobenzene 1.24E-02 1.30E-02 2.25E-01 5.49E-02 5.77E-02
Mercury 1.28E-02 1.98E-02 3.25E+00 3.94E-03 6.10E-03
Nickel 1.81E-01 2.42E-01 6.71E+00 2.70E-02 3.61E-02
Zinc 9.24E+00 1.14E+01 6.61E+01 1.40E-01 1.73E-01
LPAH 6.56E+01
HPAH 3.43E-03 9.49E-03 9.31E+00 3.68E-04 1.02E-03
TOTAL PAHs 3.43E-03 9.49E-03 0.00E+00

TABLE G-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR INTRACOASTAL WATERWAY SEDIMENT -- BACKGROUND

GREEN HERON



TABLE G-14
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg) -- BACKGROUND SEDIMENT

Cfood = Csed x BSAF (or BSAFor BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound Average Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDT 1.56E-04 8.00E-01 1.24E-04 BSAF DB 4.02E+00 6.25E-04 BSAF DB 5.80E-01 9.02E-05 WSDOH, 1995
Arsenic 5.81E+00 9.00E-01 5.23E+00 EPA, 1999 0.00E+00 1.62E-01 9.42E-01 EPA, 2000
Benzo(b)fluoranthene 8.70E-03 1.61E+00 1.40E-02 EPA, 1999 1.57E+00 1.37E-02 BSAF DB 6.60E-01 5.74E-03 WSDOH, 1995
Copper 8.14E+00 3.00E-01 2.44E+00 EPA, 1999 0.00E+00 1.00E+00 8.14E+00 Max value from Calcasieu RI
Hexachlorobenzene 1.78E-02 5.12E-01 9.11E-03 BSAF DB 5.00E+00 8.90E-02 BSAF DB 1.42E+00 2.53E-02 Max value from Calcasieu RI
Mercury 1.76E-02 4.00E-01 7.04E-03 EPA, 1999 0.00E+00 3.23E+00 5.68E-02 Max value from Calcasieu RI
Nickel 1.49E+01 9.00E-01 1.34E+01 EPA, 1999 0.00E+00 5.40E-02 8.05E-01 Max value from Calcasieu RI
Zinc 3.60E+01 5.70E-01 2.05E+01 EPA, 1999 0.00E+00 1.14E+00 4.11E+01 Max value from Calcasieu RI
LPAH 0.00E+00 1.61E+00 0.00E+00 EPA, 1999 3.27E+00 0.00E+00 max PAH 4.96E-01 0.00E+00 WSDOH, 1995
HPAH 8.70E-03 1.61E+00 1.40E-02 EPA, 1999 3.27E+00 2.84E-02 max PAH 6.60E-01 5.74E-03 WSDOH, 1995
TOTAL PAHs 8.70E-03 1.61E+00 1.40E-02 EPA, 1999 3.27E+00 2.84E-02 max PAH 6.60E-01 5.74E-03 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE G-15
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg) -- BACKGROUND SEDIMENT

Cfood = Csed x BSAF (or BSAFor BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound RME Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDT 3.82E-04 8.00E-01 3.05E-04 BSAF DB 4.02E+00 1.53E-03 BSAF DB 5.80E-01 2.21E-04 WSDOH, 1995
Arsenic 7.74E+00 9.00E-01 6.97E+00 EPA, 1999 0.00E+00 1.62E-01 1.25E+00 EPA, 2000
Benzo(b)fluoranthene 2.41E-02 1.61E+00 3.88E-02 EPA, 1999 1.57E+00 3.78E-02 BSAF DB 6.60E-01 1.59E-02 WSDOH, 1995
Copper 1.13E+01 3.00E-01 3.40E+00 EPA, 1999 0.00E+00 1.00E+00 1.13E+01 Max value from Calcasieu RI
Hexachlorobenzene 1.87E-02 5.12E-01 9.57E-03 BSAF DB 5.00E+00 9.35E-02 BSAF DB 1.42E+00 2.66E-02 Max value from Calcasieu RI
Mercury 2.73E-02 4.00E-01 1.09E-02 EPA, 1999 0.00E+00 3.23E+00 8.82E-02 Max value from Calcasieu RI
Nickel 1.99E+01 9.00E-01 1.79E+01 EPA, 1999 0.00E+00 5.40E-02 1.08E+00 Max value from Calcasieu RI
Zinc 4.45E+01 5.70E-01 2.54E+01 EPA, 1999 0.00E+00 1.14E+00 5.08E+01 Max value from Calcasieu RI
LPAH 0.00E+00 1.61E+00 0.00E+00 EPA, 1999 3.27E+00 0.00E+00 max PAH 4.96E-01 0.00E+00 WSDOH, 1995
HPAH 2.41E-02 1.61E+00 3.88E-02 EPA, 1999 3.27E+00 7.88E-02 max PAH 6.60E-01 1.59E-02 WSDOH, 1995
TOTAL PAHs 2.41E-02 1.61E+00 3.88E-02 EPA, 1999 3.27E+00 7.88E-02 max PAH 6.60E-01 1.59E-02 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE H-1
EXPOSURE POINT CONCENTATION (mg/kg)

SEDIMENT NORTH OF MARLIN

Parameter Average 95% UCL
Statistic 

Used
2-Methylnaphthalene 0.0246 0.116 99% Chebyshev
4,4'-DDT 9.52E-04 0.0022 97.5% Chebyshev
Acenaphthene 0.0195 0.064 99% Chebyshev
Acenaphthylene 0.0314 0.165 99% Chebyshev
Anthracene 0.0288 0.126 99% Chebyshev
Benzo(a)anthracene 0.0543 0.306 99% Chebyshev
Benzo(a)pyrene 0.104 0.476 99% Chebyshev
Benzo(b)fluoranthene 0.0902 0.431 99% Chebyshev
Benzo(g,h,i)perylene 0.198 0.755 99% Chebyshev
Benzo(k)fluoranthene 0.0659 0.237 99% Chebyshev
Cadmium 0.103 0.313 99% Chebyshev
Chrysene 0.217 1.24 99% Chebyshev
Dibenz(a,h)anthracene 0.203 1.1 99% Chebyshev
Endosulfan Sulfate 0.0018 0.00144 97.5% Chebyshev
Endrin Aldehyde 0.001 0.0043 97.5% Chebyshev
Endrin Ketone 7.85E-04 0.002 95% Chebyshev
Fluoranthene 0.108 0.637 99% Chebyshev
Fluorene 0 0186 0 0637 99% ChebyshevFluorene 0.0186 0.0637 99% Chebyshev
gamma-Chlordane 4.05E-04 8.27E-04 95% Chebyshev
Indeno(1,2,3-cd)pyrene 0.201 0.785 99% Chebyshev
Nickel 17.3 18.1 95% Student's-t 
Phenanthrene 0.0761 0.432 99% Chebyshev
Pyrene 0.154 0.663 99% Chebyshev
LPAH 0.199 0.9667
HPAH 1.3954 6.63
TOTAL PAHs 1.5944 7.5967



TABLE H-2
TOXICITY REFERENCE VALUES

Parameter

Capitella 
capitata 
(mg/kg) Ref. Comments

Capitella 
capitata 
(mg/kg) Ref. Comments

Fiddler Crab 
(mg/kgBW-day) Ref. Comments

Black Drum 
(mg/kgBW-day) Ref. Comments

Spotted seatrout 
(mg/kgBW-day) Ref. Comments

Sandpiper 
(mg/kgBW-day) Ref. Comments

Green heron 
(mg/kgBW-day) Ref. Comments

2-Methylnaphthalene 0.07 SQUIRT ERL 0.67 SQUIRT ERM

4,4'-DDT 0.001 SQUIRT ERL 0.007 SQUIRT ERM 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Acenaphthene 0.016 SQUIRT ERL 0.5 SQUIRT ERM
Acenaphthylene 0.044 SQUIRT ERL 0.64 SQUIRT ERMAcenaphthylene 0.044 SQUIRT ERL 0.64 SQUIRT ERM
Anthracene 0.0853 SQUIRT ERL 1.1 SQUIRT ERM
Benzo(a)anthracene 0.261 SQUIRT ERL 1.6 SQUIRT ERM
Benzo(a)pyrene 0.43 SQUIRT ERL 1.6 SQUIRT ERM
Benzo(b)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET
Benzo(g,h,i)perylene 0.67 SQUIRT AET 0.67 SQUIRT AET
Benzo(k)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET

Cadmium 1.2 SQUIRT ERL 9.6 SQUIRT ERM 0.77 EPA, 2005b mammalian TRV for soil 0.77 EPA, 2005b mammalian TRV for soil 0.77 EPA, 2005b mammalian TRV for soil 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 

reproduction and growth 1.47 EPA, 1999

Geometric mean of NOAEL 
values for reproduction 

and growth
Chrysene 0.384 SQUIRT ERL 2.8 SQUIRT ERM
Dibenz(a,h)anthracene 0.0634 SQUIRT ERL 0.26 SQUIRT ERM
Endosulfan Sulfate

Endrin Aldehyde 0.00267 SQUIRT

TEL for 
freshwater 
sediment 0.0624 SQUIRT

PEL for 
freshwater 
sediment 0.092 Sample, 1996 mammalian TRV for soil 0.092 Sample, 1996 mammalian TRV for soil 0.092 Sample, 1996 mammalian TRV for soil 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1

Endrin Ketone 0.00267 SQUIRT

TEL for 
freshwater 
sediment 0.0624 SQUIRT

PEL for 
freshwater 
sediment 0.092 Sample, 1996 mammalian TRV for soil 0.092 Sample, 1996 mammalian TRV for soil 0.092 Sample, 1996 mammalian TRV for soil 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1 0.01 Sample, 1996

Chronic LOAEL in screech 
owl with an uncertainty 

factor of 0.1
Fluoranthene 0.6 SQUIRT ERL 5.1 SQUIRT ERM
Fluorene 0.019 SQUIRT ERL 0.54 SQUIRT ERM

gamma-Chlordane 5.00E-04 SQUIRT ERL 0.006 SQUIRT ERM 4.6 Sample, 1996 mammalian TRV for soil 4.6 Sample, 1996 mammalian TRV for soil 4.6 Sample, 1996 mammalian TRV for soil 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird 2.14 Sample, 1996
Chronic NOAEL in red-

winged blackbird
Indeno(1,2,3-cd)pyrene 0.6 SQUIRT AET 0.6 SQUIRT AET

Highest bounded NOAEL 
for growth and 

reproduction lower than 

Highest bounded NOAEL 
for growth and 

reproduction lower than the 

Nickel 20.9 SQUIRT ERL 51.6 SQUIRT ERM 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 6.71 EPA, 2007d

p
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 6.71 EPA, 2007d

p
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Phenanthrene 0.24 SQUIRT ERL 1.5 SQUIRT ERM
Pyrene 0.665 SQUIRT ERL 2.6 SQUIRT ERM

LPAH 0.552 SQUIRT ERL 3.162 SQUIRT ERM 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil

HPAH 1.7 SQUIRT ERL 9.6 SQUIRT ERM 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between 
NOAEL and LOAEL for 

soil mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV

TOTAL PAHs 4.022 SQUIRT ERL 44.792 SQUIRT ERM

Notes:
ERL -- Effects Range-Low
AET -- Apparent Effects Threshold
TEL -- Threshold Effects Level

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007d -- Nickel
EPA, 2005b -- Cadmium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

2-Methylnaphthalene 2.46E-02 1.16E-01 7.00E-02 3.51E-01 1.66E+00
4,4'-DDT 9.52E-04 2.20E-03 1.00E-03 9.52E-01 2.20E+00
Acenaphthene 1.95E-02 6.40E-02 1.60E-02 1.22E+00 4.00E+00
Acenaphthylene 3.14E-02 1.65E-01 4.40E-02 7.14E-01 3.75E+00
Anthracene 2.88E-02 1.26E-01 8.53E-02 3.38E-01 1.48E+00
Benzo(a)anthracene 5.43E-02 3.06E-01 2.61E-01 2.08E-01 1.17E+00
Benzo(a)pyrene 1.04E-01 4.76E-01 4.30E-01 2.42E-01 1.11E+00
Benzo(b)fluoranthene 9.02E-02 4.31E-01 1.80E+00 5.01E-02 2.39E-01
Benzo(g,h,i)perylene 1.98E-01 7.55E-01 6.70E-01 2.96E-01 1.13E+00
Benzo(k)fluoranthene 6.59E-02 2.37E-01 1.80E+00 3.66E-02 1.32E-01
Cadmium 1.03E-01 3.13E-01 1.20E+00 8.58E-02 2.61E-01
Chrysene 2.17E-01 1.24E+00 3.84E-01 5.65E-01 3.23E+00
Dibenz(a,h)anthracene 2.03E-01 1.10E+00 6.34E-02 3.20E+00 1.74E+01
Endosulfan Sulfate 1.80E-03 1.44E-03
Endrin Aldehyde 1.00E-03 4.30E-03 2.67E-03 3.75E-01 1.61E+00

TABLE H-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

CAPITELLA CAPITATA

y
Endrin Ketone 7.85E-04 2.00E-03 2.67E-03 2.94E-01 7.49E-01
Fluoranthene 1.08E-01 6.37E-01 6.00E-01 1.80E-01 1.06E+00
Fluorene 1.86E-02 6.37E-02 1.90E-02 9.79E-01 3.35E+00
gamma-Chlordane 4.05E-04 8.27E-04 5.00E-04 8.10E-01 1.65E+00
Indeno(1,2,3-cd)pyrene 2.01E-01 7.85E-01 6.00E-01 3.35E-01 1.31E+00
Nickel 1.73E+01 1.81E+01 2.09E+01 8.28E-01 8.66E-01
Phenanthrene 7.61E-02 4.32E-01 2.40E-01 3.17E-01 1.80E+00
Pyrene 1.54E-01 6.63E-01 6.65E-01 2.32E-01 9.97E-01
LPAH 1.99E-01 9.67E-01 5.52E-01 3.61E-01 1.75E+00
HPAH 1.40E+00 6.63E+00 1.70E+00 8.21E-01 3.90E+00
TOTAL PAHs 1.59E+00 7.60E+00 4.02E+00 3.96E-01 1.89E+00



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

2-Methylnaphthalene 2.46E-02 1.16E-01 3.70E-01 6.65E-02 3.14E-01
4,4'-DDT 9.52E-04 2.20E-03 4.00E-03 2.38E-01 5.50E-01
Acenaphthene 1.95E-02 6.40E-02 2.58E-01 7.56E-02 2.48E-01
Acenaphthylene 3.14E-02 1.65E-01 3.42E-01 9.18E-02 4.82E-01
Anthracene 2.88E-02 1.26E-01 5.93E-01 4.86E-02 2.13E-01
Benzo(a)anthracene 5.43E-02 3.06E-01 9.31E-01 5.84E-02 3.29E-01
Benzo(a)pyrene 1.04E-01 4.76E-01 1.02E+00 1.02E-01 4.69E-01
Benzo(b)fluoranthene 9.02E-02 4.31E-01 1.80E+00 5.01E-02 2.39E-01
Benzo(g,h,i)perylene 1.98E-01 7.55E-01 6.70E-01 2.96E-01 1.13E+00
Benzo(k)fluoranthene 6.59E-02 2.37E-01 1.80E+00 3.66E-02 1.32E-01
Cadmium 1.03E-01 3.13E-01 5.40E+00 1.91E-02 5.80E-02
Chrysene 2.17E-01 1.24E+00 1.59E+00 1.36E-01 7.79E-01
Dibenz(a,h)anthracene 2.03E-01 1.10E+00 1.62E-01 1.26E+00 6.80E+00
Endosulfan Sulfate 1.80E-03 1.44E-03
Endrin Aldehyde 1.00E-03 4.30E-03 3.25E-02 3.07E-02 1.32E-01

TABLE H-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

CAPITELLA CAPITATA -- MIDPOINT BETWEEN ERL AND ERM COMPARISON

y
Endrin Ketone 7.85E-04 2.00E-03 3.25E-02 2.41E-02 6.15E-02
Fluoranthene 1.08E-01 6.37E-01 2.85E+00 3.79E-02 2.24E-01
Fluorene 1.86E-02 6.37E-02 2.80E-01 6.65E-02 2.28E-01
gamma-Chlordane 4.05E-04 8.27E-04 3.25E-03 1.25E-01 2.54E-01
Indeno(1,2,3-cd)pyrene 2.01E-01 7.85E-01 6.00E-01 3.35E-01 1.31E+00
Nickel 1.73E+01 1.81E+01 3.63E+01 4.77E-01 4.99E-01
Phenanthrene 7.61E-02 4.32E-01 8.70E-01 8.75E-02 4.97E-01
Pyrene 1.54E-01 6.63E-01 1.63E+00 9.43E-02 4.06E-01
LPAH 1.99E-01 9.67E-01 1.86E+00 1.07E-01 5.21E-01
HPAH 1.40E+00 6.63E+00 5.65E+00 2.47E-01 1.17E+00
TOTAL PAHs 1.59E+00 7.60E+00 2.44E+01 6.53E-02 3.11E-01



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

2-Methylnaphthalene 2.46E-02 1.16E-01 6.70E-01 3.67E-02 1.73E-01
4,4'-DDT 9.52E-04 2.20E-03 7.00E-03 1.36E-01 3.14E-01
Acenaphthene 1.95E-02 6.40E-02 5.00E-01 3.90E-02 1.28E-01
Acenaphthylene 3.14E-02 1.65E-01 6.40E-01 4.91E-02 2.58E-01
Anthracene 2.88E-02 1.26E-01 1.10E+00 2.62E-02 1.15E-01
Benzo(a)anthracene 5.43E-02 3.06E-01 1.60E+00 3.39E-02 1.91E-01
Benzo(a)pyrene 1.04E-01 4.76E-01 1.60E+00 6.50E-02 2.98E-01
Benzo(b)fluoranthene 9.02E-02 4.31E-01 1.80E+00 5.01E-02 2.39E-01
Benzo(g,h,i)perylene 1.98E-01 7.55E-01 6.70E-01 2.96E-01 1.13E+00
Benzo(k)fluoranthene 6.59E-02 2.37E-01 1.80E+00 3.66E-02 1.32E-01
Cadmium 1.03E-01 3.13E-01 9.60E+00 1.07E-02 3.26E-02
Chrysene 2.17E-01 1.24E+00 2.80E+00 7.75E-02 4.43E-01
Dibenz(a,h)anthracene 2.03E-01 1.10E+00 2.60E-01 7.81E-01 4.23E+00
Endosulfan Sulfate 1.80E-03 1.44E-03 0.00E+00
Endrin Aldehyde 1.00E-03 4.30E-03 6.24E-02 1.60E-02 6.89E-02
Endrin Ketone 7.85E-04 2.00E-03 6.24E-02 1.26E-02 3.21E-02
Fluoranthene 1.08E-01 6.37E-01 5.10E+00 2.12E-02 1.25E-01

TABLE H-5
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

CAPITELLA CAPITATA -- ERM COMPARISON

Fluorene 1.86E-02 6.37E-02 5.40E-01 3.44E-02 1.18E-01
gamma-Chlordane 4.05E-04 8.27E-04 6.00E-03 6.75E-02 1.38E-01
Indeno(1,2,3-cd)pyrene 2.01E-01 7.85E-01 6.00E-01 3.35E-01 1.31E+00
Nickel 1.73E+01 1.81E+01 5.16E+01 3.35E-01 3.51E-01
Phenanthrene 7.61E-02 4.32E-01 1.50E+00 5.07E-02 2.88E-01
Pyrene 1.54E-01 6.63E-01 2.60E+00 5.92E-02 2.55E-01
LPAH 1.99E-01 9.67E-01 3.16E+00 6.29E-02 3.06E-01
HPAH 1.40E+00 6.63E+00 9.60E+00 1.45E-01 6.91E-01
TOTAL PAHs 1.59E+00 7.60E+00 4.48E+01 3.56E-02 1.70E-01



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 1.16E-05 Cammen, 1979
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 2.46E-02 1.16E-01 3.16E-05 1.49E-04
4,4'-DDT 9.52E-04 2.20E-03 1.22E-06 2.83E-06
Acenaphthene 1.95E-02 6.40E-02 2.50E-05 8.22E-05
Acenaphthylene 3.14E-02 1.65E-01 4.03E-05 2.12E-04
Aluminum 1.32E+04 1.40E+04 1.70E+01 1.79E+01
Anthracene 2.88E-02 1.26E-01 3.70E-05 1.62E-04
Benzo(a)anthracene 5.43E-02 3.06E-01 6.97E-05 3.93E-04
Benzo(a)pyrene 1.04E-01 4.76E-01 1.34E-04 6.11E-04
Benzo(b)fluoranthene 9.02E-02 4.31E-01 1.16E-04 5.54E-04
Benzo(g,h,i)perylene 1.98E-01 7.55E-01 2.54E-04 9.70E-04
Benzo(k)fluoranthene 6.59E-02 2.37E-01 8.46E-05 3.04E-04
Cadmium 1.03E-01 3.13E-01 1.32E-04 4.02E-04

TABLE H-6
INTAKE CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

FIDDLER CRAB

Chrysene 2.17E-01 1.24E+00 2.79E-04 1.59E-03
Dibenz(a,h)anthracene 2.03E-01 1.10E+00 2.61E-04 1.41E-03
Endosulfan Sulfate 1.80E-03 1.44E-03 2.31E-06 1.85E-06
Endrin Aldehyde 1.00E-03 4.30E-03 1.28E-06 5.52E-06
Endrin Ketone 7.85E-04 2.00E-03 1.01E-06 2.57E-06
Fluoranthene 1.08E-01 6.37E-01 1.39E-04 8.18E-04
Fluorene 1.86E-02 6.37E-02 2.39E-05 8.18E-05
gamma-Chlordane 4.05E-04 8.27E-04 5.20E-07 1.06E-06
Indeno(1,2,3-cd)pyrene 2.01E-01 7.85E-01 2.58E-04 1.01E-03
Nickel 1.73E+01 1.81E+01 2.22E-02 2.32E-02
Phenanthrene 7.61E-02 4.32E-01 9.77E-05 5.55E-04
Pyrene 1.54E-01 6.63E-01 1.98E-04 8.52E-04
LPAH 1.99E-01 9.67E-01 2.56E-04 1.24E-03
HPAH 1.40E+00 6.63E+00 1.79E-03 8.52E-03
TOTAL PAHs 1.59E+00 7.60E+00 2.05E-03 9.76E-03

FOOD INGESTION

INTAKE = (Ci * IR * DFi * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ci Invertebrate concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.16E-05 Cammen, 1979
Dfi Dietary fraction of invertebrates (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Invertebrate Invertebrate Intake Intake

2-Methylnaphthalene 3.96E-02 1.87E-01 5.09E-05 2.40E-04
4,4'-DDT 7.62E-04 1.76E-03 9.78E-07 2.26E-06
Acenaphthene 3.14E-02 1.03E-01 4.03E-05 1.32E-04
Acenaphthylene 5.06E-02 2.66E-01 6.49E-05 3.41E-04
Anthracene 4.64E-02 2.03E-01 5.96E-05 2.61E-04



TABLE H-6
INTAKE CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

FIDDLER CRAB

Benzo(a)anthracene 7.87E-02 4.44E-01 1.01E-04 5.70E-04
Benzo(a)pyrene 1.65E-01 7.57E-01 2.12E-04 9.72E-04
Benzo(b)fluoranthene 1.45E-01 6.94E-01 1.87E-04 8.91E-04
Benzo(g,h,i)perylene 3.19E-01 1.22E+00 4.09E-04 1.56E-03
Benzo(k)fluoranthene 1.06E-01 3.82E-01 1.36E-04 4.90E-04
Cadmium 3.50E-01 1.06E+00 4.50E-04 1.37E-03
Chrysene 2.99E-01 1.71E+00 3.85E-04 2.20E-03
Dibenz(a,h)anthracene 3.27E-01 1.77E+00 4.20E-04 2.27E-03
Endosulfan Sulfate 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Aldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.74E-01 1.03E+00 2.23E-04 1.32E-03
Fluorene 2.99E-02 1.03E-01 3.85E-05 1.32E-04
gamma-Chlordane 2.38E-03 4.86E-03 3.06E-06 6.25E-06
Indeno(1,2,3-cd)pyrene 3.24E-01 1.26E+00 4.16E-04 1.62E-03
Nickel 1.56E+01 1.63E+01 2.00E-02 2.09E-02
Phenanthrene 1.23E-01 6.96E-01 1.57E-04 8.93E-04
Pyrene 2.48E-01 1.07E+00 3.18E-04 1.37E-03
LPAH 3.20E-01 1.56E+00 4.12E-04 2.00E-03
HPAH 2.25E+00 1.07E+01 2.89E-03 1.37E-02
TOTAL PAHs 2.57E+00 1.22E+01 3.30E-03 1.57E-02

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RMEg

Chemical Intake Intake

2-Methylnaphthalene 8.25E-05 3.89E-04
4,4'-DDT 2.20E-06 5.09E-06
Acenaphthene 6.54E-05 2.15E-04
Acenaphthylene 1.05E-04 5.53E-04
Anthracene 9.65E-05 4.22E-04
Benzo(a)anthracene 1.71E-04 9.63E-04
Benzo(a)pyrene 3.46E-04 1.58E-03
Benzo(b)fluoranthene 3.02E-04 1.44E-03
Benzo(g,h,i)perylene 6.64E-04 2.53E-03
Benzo(k)fluoranthene 2.21E-04 7.95E-04
Cadmium 5.82E-04 1.77E-03
Chrysene 6.63E-04 3.79E-03
Dibenz(a,h)anthracene 6.81E-04 3.69E-03
Endosulfan Sulfate 2.31E-06 1.85E-06
Endrin Aldehyde 1.28E-06 5.52E-06
Endrin Ketone 1.01E-06 2.57E-06
Fluoranthene 3.62E-04 2.14E-03
Fluorene 6.24E-05 2.14E-04
gamma-Chlordane 3.58E-06 7.31E-06
Indeno(1,2,3-cd)pyrene 6.74E-04 2.63E-03
Nickel 4.22E-02 4.42E-02
Phenanthrene 2.55E-04 1.45E-03
Pyrene 5.16E-04 2.22E-03
LPAH 6.67E-04 3.24E-03
HPAH 4.68E-03 2.22E-02
TOTAL PAHs 5.35E-03 2.55E-02



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sediment concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.10E-02 EPA, 1993
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

2-Methylnaphthalene 2.46E-02 1.16E-01 2.40E-03 1.13E-02
4,4'-DDT 9.52E-04 2.20E-03 9.30E-05 2.15E-04
Acenaphthene 1.95E-02 6.40E-02 1.90E-03 6.25E-03
Acenaphthylene 3.14E-02 1.65E-01 3.07E-03 1.61E-02
Anthracene 2.88E-02 1.26E-01 2.81E-03 1.23E-02
Benzo(a)anthracene 5.43E-02 3.06E-01 5.30E-03 2.99E-02
Benzo(a)pyrene 1.04E-01 4.76E-01 1.02E-02 4.65E-02
Benzo(b)fluoranthene 9.02E-02 4.31E-01 8.81E-03 4.21E-02
Benzo(g,h,i)perylene 1.98E-01 7.55E-01 1.93E-02 7.37E-02
Benzo(k)fluoranthene 6.59E-02 2.37E-01 6.44E-03 2.31E-02
Cadmium 1.03E-01 3.13E-01 1.01E-02 3.06E-02
Chrysene 2.17E-01 1.24E+00 2.12E-02 1.21E-01
Dibenz(a,h)anthracene 2.03E-01 1.10E+00 1.98E-02 1.07E-01
Endosulfan Sulfate 1.80E-03 1.44E-03 1.76E-04 1.41E-04
Endrin Aldehyde 1.00E-03 4.30E-03 9.77E-05 4.20E-04
Endrin Ketone 7.85E-04 2.00E-03 7.67E-05 1.95E-04

TABLE H-7
INTAKE CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

SANDPIPER

Fluoranthene 1.08E-01 6.37E-01 1.05E-02 6.22E-02
Fluorene 1.86E-02 6.37E-02 1.82E-03 6.22E-03
gamma-Chlordane 4.05E-04 8.27E-04 3.96E-05 8.08E-05
Indeno(1,2,3-cd)pyrene 2.01E-01 7.85E-01 1.96E-02 7.67E-02
Nickel 1.73E+01 1.81E+01 1.69E+00 1.77E+00
Phenanthrene 7.61E-02 4.32E-01 7.43E-03 4.22E-02
Pyrene 1.54E-01 6.63E-01 1.50E-02 6.48E-02
LPAH 1.99E-01 9.67E-01 1.94E-02 9.44E-02
HPAH 1.40E+00 6.63E+00 1.36E-01 6.48E-01
TOTAL PAHs 1.59E+00 7.60E+00 1.56E-01 7.42E-01

FOOD INGESTION

INTAKE = ((Cc * IR * Dfc * AUF)/(BW) + (Cw * IR * DFwa * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cc Crab concentration (mg/kg) see FoodConc page
Cw Worm concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.08E-01 EPA, 1993
Dfc Dietary fraction of crabs (unitless) 4.00E-01 prof. judgement
Dfw Dietary fraction of worms (unitless) 6.00E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Crab Crab Worm Worm Intake Intake

2-Methylnaphthalene 0.00E+00 0.00E+00 3.96E-02 1.87E-01 1.19E-02 5.63E-02
4,4'-DDT 3.83E-03 8.84E-03 7.62E-04 1.76E-03 9.99E-04 2.31E-03
Acenaphthene 0.00E+00 0.00E+00 5.06E-02 2.66E-01 1.52E-02 8.01E-02
Acenaphthylene 0.00E+00 0.00E+00 5.06E-02 2.66E-01 1.52E-02 8.01E-02
Anthracene 9.42E-02 4.12E-01 4.64E-02 2.03E-01 3.29E-02 1.44E-01
Benzo(a)anthracene 1.37E-01 7.74E-01 7.87E-02 4.44E-01 5.13E-02 2.89E-01
Benzo(a)pyrene 1.56E-02 7.14E-02 1.65E-01 7.57E-01 5.30E-02 2.42E-01
Benzo(b)fluoranthene 1.42E-01 6.77E-01 1.45E-01 6.94E-01 7.22E-02 3.45E-01
Benzo(g,h,i)perylene 0.00E+00 0.00E+00 3.19E-01 1.22E+00 9.61E-02 3.66E-01
Benzo(k)fluoranthene 0.00E+00 0.00E+00 1.06E-01 3.82E-01 3.20E-02 1.15E-01
Cadmium 0.00E+00 0.00E+00 3.50E-01 1.06E+00 1.06E-01 3.21E-01
Chrysene 2.80E-01 1.60E+00 2.99E-01 1.71E+00 1.47E-01 8.37E-01
Dibenz(a,h)anthracene 0.00E+00 0.00E+00 3.27E-01 1.77E+00 9.85E-02 5.34E-01



TABLE H-7
INTAKE CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

SANDPIPER

Endosulfan Sulfate 9.00E-03 7.20E-03 0.00E+00 0.00E+00 1.81E-03 1.45E-03
Endrin Aldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.44E+00 8.50E+00 1.74E-01 1.03E+00 3.42E-01 2.02E+00
Fluorene 0.00E+00 0.00E+00 2.99E-02 1.03E-01 9.03E-03 3.09E-02
gamma-Chlordane 9.32E-04 1.90E-03 2.38E-03 4.86E-03 9.05E-04 1.85E-03
Indeno(1,2,3-cd)pyrene 0.00E+00 0.00E+00 3.24E-01 1.26E+00 9.75E-02 3.81E-01
Nickel 0.00E+00 0.00E+00 1.56E+01 1.63E+01 4.69E+00 4.91E+00
Phenanthrene 0.00E+00 0.00E+00 1.23E-01 6.96E-01 3.69E-02 2.10E-01
Pyrene 0.00E+00 0.00E+00 2.48E-01 1.07E+00 7.47E-02 3.22E-01
LPAH 6.51E-01 3.16E+00 3.20E-01 1.56E+00 2.27E-01 1.10E+00
HPAH 4.56E+00 2.17E+01 2.25E+00 1.07E+01 1.59E+00 7.57E+00
TOTAL PAHs 5.21E+00 2.48E+01 2.57E+00 1.22E+01 1.82E+00 8.68E+00

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

2-Methylnaphthalene 1.43E-02 6.76E-02
4,4'-DDT 1.09E-03 2.52E-03
Acenaphthene 1.71E-02 8.63E-02
Acenaphthylene 1.83E-02 9.62E-02
Anthracene 3.57E-02 1.56E-01
Benzo(a)anthracene 5.66E-02 3.19E-01
Benzo(a)pyrene 6.31E-02 2.89E-01
Benzo(b)fluoranthene 8.10E-02 3.87E-01
Benzo(g,h,i)perylene 1.15E-01 4.40E-01
Benzo(k)fluoranthene 3.84E-02 1.38E-01
Cadmium 1.16E-01 3.51E-01
Chrysene 1.68E-01 9.58E-01
Dibenz(a,h)anthracene 1.18E-01 6.41E-01
Endosulfan Sulfate 1.98E-03 1.59E-03
Endrin Aldehyde 9.77E-05 4.20E-04
Endrin Ketone 7.67E-05 1.95E-04
Fluoranthene 3.52E-01 2.08E+00
Fluorene 1.08E-02 3.71E-02
gamma-Chlordane 9.44E-04 1.93E-03
Indeno(1,2,3-cd)pyrene 1.17E-01 4.58E-01
Nickel 6.38E+00 6.68E+00
Phenanthrene 4.44E-02 2.52E-01
Pyrene 8.98E-02 3.86E-01
LPAH 2.47E-01 1.20E+00
HPAH 1.73E+00 8.22E+00
TOTAL PAHs 1.98E+00 9.42E+00



FOOD INGESTION

INTAKE = ((Cf * IR * Dff * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.13E-01 EPA, 1993
DFf Dietary fraction of fish (unitless) 7.50E-01 Kent, 1986
DFc Dietary fraction of crab (unitless) 2.50E-01 Kent, 1986
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 3.75E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Fish Fish Crab Crab Intake Intake

2-Methylnaphthalene 1.14E-01 5.39E-01 0.00E+00 0.00E+00 2.57E-02 1.21E-01
4,4'-DDT 5.52E-04 1.28E-03 3.83E-03 8.84E-03 4.11E-04 9.50E-04
Acenaphthene 1.55E-02 8.17E-02 0.00E+00 0.00E+00 3.50E-03 1.84E-02
Acenaphthylene 1.55E-02 8.17E-02 0.00E+00 0.00E+00 3.50E-03 1.84E-02
Anthracene 2.42E-03 1.06E-02 9.42E-02 4.12E-01 7.61E-03 3.33E-02
Benzo(a)anthracene 3.58E-02 2.02E-01 1.37E-01 7.74E-01 1.84E-02 1.04E-01
Benzo(a)pyrene 6.86E-02 3.14E-01 1.56E-02 7.14E-02 1.66E-02 7.60E-02
Benzo(b)fluoranthene 5.95E-02 2.84E-01 1.42E-01 6.77E-01 2.40E-02 1.15E-01
Benzo(g,h,i)perylene 1.31E-01 4.98E-01 0.00E+00 0.00E+00 2.94E-02 1.12E-01
Benzo(k)fluoranthene 4.35E-02 1.56E-01 0.00E+00 0.00E+00 9.79E-03 3.52E-02
Cadmium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

TABLE H-8
INTAKE CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

GREEN HERON

Chrysene 1.43E-01 8.18E-01 2.80E-01 1.60E+00 5.32E-02 3.04E-01
Dibenz(a,h)anthracene 1.34E-01 7.26E-01 0.00E+00 0.00E+00 3.01E-02 1.63E-01
Endosulfan Sulfate 0.00E+00 0.00E+00 9.00E-03 7.20E-03 6.75E-04 5.40E-04
Endrin Aldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 7.13E-02 4.20E-01 1.44E+00 8.50E+00 1.24E-01 7.32E-01
Fluorene 9.21E-03 3.15E-02 0.00E+00 0.00E+00 2.07E-03 7.09E-03
gamma-Chlordane 6.08E-04 1.24E-03 9.32E-04 1.90E-03 2.07E-04 4.22E-04
Indeno(1,2,3-cd)pyrene 1.33E-01 5.18E-01 0.00E+00 0.00E+00 2.98E-02 1.17E-01
Nickel 9.34E-01 9.77E-01 0.00E+00 0.00E+00 2.10E-01 2.20E-01
Phenanthrene 3.77E-02 2.14E-01 0.00E+00 0.00E+00 8.48E-03 4.81E-02
Pyrene 1.02E-01 4.38E-01 0.00E+00 0.00E+00 2.29E-02 9.85E-02
LPAH 9.87E-02 4.79E-01 6.51E-01 3.16E+00 7.10E-02 3.45E-01
HPAH 9.21E-01 4.38E+00 4.56E+00 2.17E+01 5.49E-01 2.61E+00
TOTAL PAHs 1.05E+00 5.01E+00 5.21E+00 2.48E+01 6.28E-01 2.99E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Fiddler Crab EHQ EHQ

2-Methylnaphthalene 8.25E-05 3.89E-04
4,4'-DDT 2.20E-06 5.09E-06 1.47E-01 1.50E-05 3.46E-05
Acenaphthene 6.54E-05 2.15E-04
Acenaphthylene 1.05E-04 5.53E-04
Anthracene 9.65E-05 4.22E-04
Benzo(a)anthracene 1.71E-04 9.63E-04
Benzo(a)pyrene 3.46E-04 1.58E-03
Benzo(b)fluoranthene 3.02E-04 1.44E-03
Benzo(g,h,i)perylene 6.64E-04 2.53E-03
Benzo(k)fluoranthene 2.21E-04 7.95E-04
Cadmium 5.82E-04 1.77E-03 7.70E-01 7.56E-04 2.30E-03
Chrysene 6.63E-04 3.79E-03
Dibenz(a,h)anthracene 6.81E-04 3.69E-03
Endosulfan Sulfate 2.31E-06 1.85E-06
E d i Ald h d 1 28E 06 5 52E 06 9 20E 02 1 40E 05 6 00E 05

TABLE H-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

FIDDLER CRAB

Endrin Aldehyde 1.28E-06 5.52E-06 9.20E-02 1.40E-05 6.00E-05
Endrin Ketone 1.01E-06 2.57E-06 9.20E-02 1.10E-05 2.79E-05
Fluoranthene 3.62E-04 2.14E-03
Fluorene 6.24E-05 2.14E-04
gamma-Chlordane 3.58E-06 7.31E-06 4.60E+00 7.78E-07 1.59E-06
Indeno(1,2,3-cd)pyrene 6.74E-04 2.63E-03
Nickel 4.22E-02 4.42E-02 1.70E+00 2.48E-02 2.60E-02
Phenanthrene 2.55E-04 1.45E-03
Pyrene 5.16E-04 2.22E-03
LPAH 6.67E-04 3.24E-03 6.56E+01 1.02E-05 4.94E-05
HPAH 4.68E-03 2.22E-02 9.31E+00 5.02E-04 2.39E-03
TOTAL PAHs 5.35E-03 2.55E-02



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Sandpiper EHQ EHQ

2-Methylnaphthalene 1.43E-02 6.76E-02
4,4'-DDT 1.09E-03 2.52E-03 2.27E-01 4.81E-03 1.11E-02
Acenaphthene 1.71E-02 8.63E-02
Acenaphthylene 1.83E-02 9.62E-02
Anthracene 3.57E-02 1.56E-01
Benzo(a)anthracene 5.66E-02 3.19E-01
Benzo(a)pyrene 6.31E-02 2.89E-01
Benzo(b)fluoranthene 8.10E-02 3.87E-01
Benzo(g,h,i)perylene 1.15E-01 4.40E-01
Benzo(k)fluoranthene 3.84E-02 1.38E-01
Cadmium 1.16E-01 3.51E-01 1.47E+00 7.86E-02 2.39E-01
Chrysene 1.68E-01 9.58E-01
Dibenz(a,h)anthracene 1.18E-01 6.41E-01
Endosulfan Sulfate 1.98E-03 1.59E-03
Endrin Aldehyde 9.77E-05 4.20E-04 1.00E-02 9.77E-03 4.20E-02

TABLE H-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

SANDPIPER

y
Endrin Ketone 7.67E-05 1.95E-04 1.00E-02 7.67E-03 1.95E-02
Fluoranthene 3.52E-01 2.08E+00
Fluorene 1.08E-02 3.71E-02
gamma-Chlordane 9.44E-04 1.93E-03 2.14E+00 4.41E-04 9.01E-04
Indeno(1,2,3-cd)pyrene 1.17E-01 4.58E-01
Nickel 6.38E+00 6.68E+00 6.71E+00 9.51E-01 9.95E-01
Phenanthrene 4.44E-02 2.52E-01
Pyrene 8.98E-02 3.86E-01
LPAH 2.47E-01 1.20E+00 6.56E+01 3.76E-03 1.83E-02
HPAH 1.73E+00 8.22E+00 9.31E+00 1.86E-01 8.83E-01
TOTAL PAHs 1.98E+00 9.42E+00



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Green Heron EHQ EHQ

2-Methylnaphthalene 2.57E-02 1.21E-01
4,4'-DDT 4.11E-04 9.50E-04 2.27E-01 1.81E-03 4.19E-03
Acenaphthene 3.50E-03 1.84E-02
Acenaphthylene 3.50E-03 1.84E-02
Anthracene 7.61E-03 3.33E-02
Benzo(a)anthracene 1.84E-02 1.04E-01
Benzo(a)pyrene 1.66E-02 7.60E-02
Benzo(b)fluoranthene 2.40E-02 1.15E-01
Benzo(g,h,i)perylene 2.94E-02 1.12E-01
Benzo(k)fluoranthene 9.79E-03 3.52E-02
Cadmium 0.00E+00 0.00E+00 1.47E+00
Chrysene 5.32E-02 3.04E-01
Dibenz(a,h)anthracene 3.01E-02 1.63E-01
Endosulfan Sulfate 6.75E-04 5.40E-04
E d i Ald h d 0 00E 00 0 00E 00 1 00E 02 0 00E 00 0 00E 00

TABLE H-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SEDIMENT NORTH OF MARLIN

GREEN HERON

Endrin Aldehyde 0.00E+00 0.00E+00 1.00E-02 0.00E+00 0.00E+00
Endrin Ketone 0.00E+00 0.00E+00 1.00E-02 0.00E+00 0.00E+00
Fluoranthene 1.24E-01 7.32E-01
Fluorene 2.07E-03 7.09E-03
gamma-Chlordane 2.07E-04 4.22E-04 2.14E+00 9.65E-05 1.97E-04
Indeno(1,2,3-cd)pyrene 2.98E-02 1.17E-01
Nickel 2.10E-01 2.20E-01 6.71E+00 3.13E-02 3.28E-02
Phenanthrene 8.48E-03 4.81E-02
Pyrene 2.29E-02 9.85E-02
LPAH 7.10E-02 3.45E-01 6.56E+01 1.08E-03 5.26E-03
HPAH 5.49E-01 2.61E+00 9.31E+00 5.90E-02 2.80E-01
TOTAL PAHs 6.28E-01 2.99E+00



TABLE H-12
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAFor BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF Bi i F ( i l )BCF = Bioconcentration Factor (unitless)

Compound Average Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

2-Methylnaphthalene 2.46E-02 1.61E+00 3.96E-02 EPA, 1999 0.00E+00 4.65E+00 1.14E-01 Brunson et al. (1998)
4,4'-DDT 9.52E-04 8.00E-01 7.62E-04 BSAF DB 4.02E+00 3.83E-03 BSAF DB 5.80E-01 5.52E-04 WSDOH, 1995
Acenaphthene 1.95E-02 1.61E+00 3.14E-02 EPA, 1999 0.00E+00 0.495 9.65E-03 WSDOH, 1995
Acenaphthylene 3.14E-02 1.61E+00 5.06E-02 EPA, 1999 0.00E+00 0.495 1.55E-02 WSDOH, 1995
Anthracene 2.88E-02 1.61E+00 4.64E-02 EPA, 1999 3.27E+00 9.42E-02 BSAF DB 8.40E-02 2.42E-03 WSDOH, 1995
Benzo(a)anthracene 5.43E-02 1.45E+00 7.87E-02 EPA, 1999 2.53E+00 1.37E-01 BSAF DB 6.60E-01 3.58E-02 WSDOH, 1995
Benzo(a)pyrene 1.04E-01 1.59E+00 1.65E-01 EPA, 1999 1.50E-01 1.56E-02 BSAF DB 6.60E-01 6.86E-02 WSDOH, 1995
Benzo(b)fluoranthene 9.02E-02 1.61E+00 1.45E-01 EPA, 1999 1.57E+00 1.42E-01 BSAF DB 6.60E-01 5.95E-02 WSDOH, 1995
Benzo(g,h,i)perylene 1.98E-01 1.61E+00 3.19E-01 EPA, 1999 0.00E+00 6.60E-01 1.31E-01 WSDOH, 1995
Benzo(k)fluoranthene 6.59E-02 1.61E+00 1.06E-01 EPA, 1999 0.00E+00 6.60E-01 4.35E-02 WSDOH, 1995
Cadmium 1.03E-01 3.40E+00 3.50E-01 EPA, 1999 0.00E+00 0.00E+00
Chrysene 2.17E-01 1.38E+00 2.99E-01 EPA, 1999 1.29E+00 2.80E-01 BSAF DB 6.60E-01 1.43E-01 WSDOH, 1995y
Dibenz(a,h)anthracene 2.03E-01 1.61E+00 3.27E-01 EPA, 1999 0.00E+00 6.60E-01 1.34E-01 WSDOH, 1995
Endosulfan Sulfate 1.80E-03 0.00E+00 5.00E+00 9.00E-03 BSAF DB 0.00E+00
Endrin Aldehyde 1.00E-03 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 7.85E-04 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 1.08E-01 1.61E+00 1.74E-01 EPA, 1999 1.33E+01 1.44E+00 BSAF DB 6.60E-01 7.13E-02 WSDOH, 1995
Fluorene 1.86E-02 1.61E+00 2.99E-02 EPA, 1999 0.00E+00 4.95E-01 9.21E-03 WSDOH, 1995
gamma-Chlordane 4.05E-04 5.88E+00 2.38E-03 BSAF DB 2.30E+00 9.32E-04 BSAF DB 1.50E+00 6.08E-04 BSAF DB
Indeno(1,2,3-cd)pyrene 2.01E-01 1.61E+00 3.24E-01 EPA, 1999 0.00E+00 6.60E-01 1.33E-01 WSDOH, 1995
Nickel 1.73E+01 9.00E-01 1.56E+01 EPA, 1999 0.00E+00 5.40E-02 9.34E-01 Max value from Calcasieu RI
Phenanthrene 7.61E-02 1.61E+00 1.23E-01 EPA, 1999 0.00E+00 4.95E-01 3.77E-02 WSDOH, 1995
Pyrene 1.54E-01 1.61E+00 2.48E-01 EPA, 1999 0.00E+00 6.60E-01 1.02E-01 WSDOH, 1995
LPAH 1.99E-01 1.61E+00 3.20E-01 EPA, 1999 3.27E+00 6.51E-01 max PAH 4.96E-01 9.87E-02 WSDOH, 1995
HPAH 1.40E+00 1.61E+00 2.25E+00 EPA, 1999 3.27E+00 4.56E+00 max PAH 6.60E-01 9.21E-01 WSDOH, 1995
TOTAL PAHs 1.59E+00 1.61E+00 2.57E+00 EPA, 1999 3.27E+00 5.21E+00 max PAH 6.60E-01 1.05E+00 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations. For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE H-13
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAFor BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF Bi i F ( i l )BCF = Bioconcentration Factor (unitless)

Compound RME Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

2-Methylnaphthalene 1.16E-01 1.61E+00 1.87E-01 EPA, 1999 0.00E+00 4.65E+00 5.39E-01 Brunson et al. (1998)
4,4'-DDT 2.20E-03 8.00E-01 1.76E-03 BSAF DB 4.02E+00 8.84E-03 BSAF DB 5.80E-01 1.28E-03 WSDOH, 1995
Acenaphthene 6.40E-02 1.61E+00 1.03E-01 EPA, 1999 0.00E+00 0.495 3.17E-02 WSDOH, 1995
Acenaphthylene 1.65E-01 1.61E+00 2.66E-01 EPA, 1999 0.00E+00 0.495 8.17E-02 WSDOH, 1995
Anthracene 1.26E-01 1.61E+00 2.03E-01 EPA, 1999 3.27E+00 4.12E-01 BSAF DB 8.40E-02 1.06E-02 WSDOH, 1995
Benzo(a)anthracene 3.06E-01 1.45E+00 4.44E-01 EPA, 1999 2.53E+00 7.74E-01 BSAF DB 6.60E-01 2.02E-01 WSDOH, 1995
Benzo(a)pyrene 4.76E-01 1.59E+00 7.57E-01 EPA, 1999 1.50E-01 7.14E-02 BSAF DB 6.60E-01 3.14E-01 WSDOH, 1995
Benzo(b)fluoranthene 4.31E-01 1.61E+00 6.94E-01 EPA, 1999 1.57E+00 6.77E-01 BSAF DB 6.60E-01 2.84E-01 WSDOH, 1995
Benzo(g,h,i)perylene 7.55E-01 1.61E+00 1.22E+00 EPA, 1999 0.00E+00 6.60E-01 4.98E-01 WSDOH, 1995
Benzo(k)fluoranthene 2.37E-01 1.61E+00 3.82E-01 EPA, 1999 0.00E+00 6.60E-01 1.56E-01 WSDOH, 1995
Cadmium 3.13E-01 3.40E+00 1.06E+00 EPA, 1999 0.00E+00 0.00E+00
Chrysene 1.24E+00 1.38E+00 1.71E+00 EPA, 1999 1.29E+00 1.60E+00 BSAF DB 6.60E-01 8.18E-01 WSDOH, 1995y
Dibenz(a,h)anthracene 1.10E+00 1.61E+00 1.77E+00 EPA, 1999 0.00E+00 6.60E-01 7.26E-01 WSDOH, 1995
Endosulfan Sulfate 1.44E-03 0.00E+00 5.00E+00 7.20E-03 BSAF DB 0.00E+00
Endrin Aldehyde 4.30E-03 0.00E+00 0.00E+00 0.00E+00
Endrin Ketone 2.00E-03 0.00E+00 0.00E+00 0.00E+00
Fluoranthene 6.37E-01 1.61E+00 1.03E+00 EPA, 1999 1.33E+01 8.50E+00 BSAF DB 6.60E-01 4.20E-01 WSDOH, 1995
Fluorene 6.37E-02 1.61E+00 1.03E-01 EPA, 1999 0.00E+00 4.95E-01 3.15E-02 WSDOH, 1995
gamma-Chlordane 8.27E-04 5.88E+00 4.86E-03 BSAF DB 2.30E+00 1.90E-03 BSAF DB 1.50E+00 1.24E-03 BSAF DB
Indeno(1,2,3-cd)pyrene 7.85E-01 1.61E+00 1.26E+00 EPA, 1999 0.00E+00 6.60E-01 5.18E-01 WSDOH, 1995
Nickel 1.81E+01 9.00E-01 1.63E+01 EPA, 1999 0.00E+00 5.40E-02 9.77E-01 Max value from Calcasieu RI
Phenanthrene 4.32E-01 1.61E+00 6.96E-01 EPA, 1999 0.00E+00 4.95E-01 2.14E-01 WSDOH, 1995
Pyrene 6.63E-01 1.61E+00 1.07E+00 EPA, 1999 0.00E+00 6.60E-01 4.38E-01 WSDOH, 1995
LPAH 9.67E-01 1.61E+00 1.56E+00 EPA, 1999 3.27E+00 3.16E+00 max PAH 4.96E-01 4.79E-01 WSDOH, 1995
HPAH 6.63E+00 1.61E+00 1.07E+01 EPA, 1999 3.27E+00 2.17E+01 max PAH 6.60E-01 4.38E+00 WSDOH, 1995
TOTAL PAHs 7.60E+00 1.61E+00 1.22E+01 EPA, 1999 3.27E+00 2.48E+01 max PAH 6.60E-01 5.01E+00 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations. For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE I-1
EXPOSURE POINT CONCENTATION (mg/kg)

POND SEDIMENT

Parameter Average 95% UCL
Statistic 

Used
4,4'-DDD 6.96E-03 6.76E-04 RME EPC is max detect*
4,4'-DDT 4.16E-03 1.57E-03 RME EPC is max detect*
Benzo(b)fluoranthene 4.77E-02 1.06E-01 RME EPC is max detect
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 RME EPC is max detect
Benzo(k)fluoranthene 5.27E-02 1.30E-01 RME EPC is max detect
Cadmium 1.47E-01 2.70E-01 RME EPC is max detect
Chrysene 9.50E-03 2.57E-02 RME EPC is max detect
Nickel 1.63E+01 2.06E+01 RME EPC is max detect
Pyrene 1.47E-02 2.65E-02 RME EPC is max detect
LPAHs
HPAH 1.49E-01 4.23E-01
TOTAL PAHs 1.49E-01 4.23E-01

Notes:
*The maximum detected value is sometimes lower than the average since the reporting limit was used 
as a proxy value when it was not detected and because J flag data were used in the risk assessment.



TABLE I-2
TOXICITY REFERENCE VALUES

Parameter

Capitella 
capitata 
(mg/kg) Ref. Comments

Capitella 
capitata 
(mg/kg) Ref. Comments

Fiddler Crab 
(mg/kgBW-day) Ref. Comments

Black Drum 
(mg/kgBW-day) Ref. Comments

Spotted seatrout 
(mg/kgBW-day) Ref. Comments

Sandpiper 
(mg/kgBW-day) Ref. Comments

Green heron 
(mg/kgBW-day) Ref. Comments

4,4'-DDD 0.001 SQUIRT ERL 0.007 SQUIRT ERM 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Highest bounded NOAEL 

for growth and 
Highest bounded NOAEL 

for growth and 

4,4'-DDT 0.001 SQUIRT ERL 0.007 SQUIRT ERM 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Benzo(b)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET
Benzo(g,h,i)perylene 0.67 SQUIRT AET 0.67 SQUIRT AET
Benzo(k)fluoranthene 1.8 SQUIRT AET 1.8 SQUIRT AET

Cadmium 1.2 SQUIRT ERL 9.6 SQUIRT ERM 0.77 EPA, 2005b mammalian TRV for soil 0.77 EPA, 2005b mammalian TRV for soil 0.77 EPA, 2005b mammalian TRV for soil 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 

reproduction and growth 1.47 EPA, 1999

Geometric mean of 
NOAEL values for 

reproduction and growth
Chrysene 0.384 SQUIRT ERL 2.8 SQUIRT ERM

Nickel 20.9 SQUIRT ERL 51.6 SQUIRT ERM 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 6.71 EPA, 2007d

Highest bounded NOAEL 
for growth and 

reproduction lower than the 
lowest bounded LOAEL for 
reproduction, growth, and 

survival
Pyrene 0.665 SQUIRT ERL 2.6 SQUIRT ERM

LPAH 0.552 SQUIRT ERL 3.162 SQUIRT ERM 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil 65.6 EPA, 2007b mammalian TRV for soil

HPAH 1.7 SQUIRT ERL 9.6 SQUIRT ERM 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between 
NOAEL and LOAEL for 

soil mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV 9.31 EPA, 2007b

midpoint between NOAEL 
and LOAEL for soil 
mammalian TRV

TOTAL PAHs 4.022 SQUIRT ERL 44.792 SQUIRT ERM

Notes:
ERL -- Effects Range-Low
AET -- Apparent Effects Threshold
TEL -- Threshold Effects Level

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2007f -- Selenium
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead
EPA, 2005f -- Dieldrin
EPA, 2005g -- Barium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDD 6.96E-03 6.76E-04 1.00E-03 6.96E+00 6.76E-01
4,4'-DDT 4.16E-03 1.57E-03 1.00E-03 4.16E+00 1.57E+00
Benzo(b)fluoranthene 4.77E-02 1.06E-01 1.80E+00 2.65E-02 5.89E-02
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 6.70E-01 3.58E-02 2.01E-01
Benzo(k)fluoranthene 5.27E-02 1.30E-01 1.80E+00 2.93E-02 7.22E-02
Cadmium 1.47E-01 2.70E-01 1.20E+00 1.23E-01 2.25E-01
Chrysene 9.50E-03 2.57E-02 3.84E-01 2.47E-02 6.69E-02
Nickel 1.63E+01 2.06E+01 2.09E+01 7.81E-01 9.86E-01
Pyrene 1.47E-02 2.65E-02 6.65E-01 2.21E-02 3.98E-02
LPAH 5.52E-01
HPAH 1.49E-01 4.23E-01 1.70E+00 8.74E-02 2.49E-01
TOTAL PAHs 1.49E-01 4.23E-01 4.02E+00 3.69E-02 1.05E-01

TABLE I-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDD 6.96E-03 6.76E-04 4.00E-03 1.74E+00 1.69E-01
4,4'-DDT 4.16E-03 1.57E-03 4.00E-03 1.04E+00 3.93E-01
Benzo(b)fluoranthene 4.77E-02 1.06E-01 1.80E+00 2.65E-02 5.89E-02
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 6.70E-01 3.58E-02 2.01E-01
Benzo(k)fluoranthene 5.27E-02 1.30E-01 1.80E+00 2.93E-02 7.22E-02
Cadmium 1.47E-01 2.70E-01 5.40E+00 2.73E-02 5.00E-02
Chrysene 9.50E-03 2.57E-02 1.59E+00 5.97E-03 1.61E-02
Nickel 1.63E+01 2.06E+01 3.63E+01 4.50E-01 5.68E-01
Pyrene 1.47E-02 2.65E-02 1.63E+00 9.00E-03 1.62E-02
LPAH 1.86E+00
HPAH 1.49E-01 4.23E-01 5.65E+00 2.63E-02 7.49E-02
TOTAL PAHs 1.49E-01 4.23E-01 2.44E+01 6.09E-03 1.73E-02

TABLE I-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA -- MIDPOINT BETWEEN ERL AND ERM COMPARISON



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDD 6.96E-03 6.76E-04 7.00E-03 9.94E-01 9.66E-02
4,4'-DDT 4.16E-03 1.57E-03 7.00E-03 5.94E-01 2.24E-01
Benzo(b)fluoranthene 4.77E-02 1.06E-01 1.80E+00 2.65E-02 5.89E-02
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 6.70E-01 3.58E-02 2.01E-01
Benzo(k)fluoranthene 5.27E-02 1.30E-01 1.80E+00 2.93E-02 7.22E-02
Cadmium 1.47E-01 2.70E-01 9.60E+00 1.53E-02 2.81E-02
Chrysene 9.50E-03 2.57E-02 2.80E+00 3.39E-03 9.18E-03
Nickel 1.63E+01 2.06E+01 5.16E+01 3.16E-01 3.99E-01
Pyrene 1.47E-02 2.65E-02 2.60E+00 5.65E-03 1.02E-02
LPAH 3.16E+00
HPAH 1.49E-01 4.23E-01 9.60E+00 1.55E-02 4.41E-02
TOTAL PAHs 1.49E-01 4.23E-01 4.48E+01 3.32E-03 9.45E-03

TABLE I-5
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA -- ERM COMPARISON



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 1.16E-05 Cammen, 1979
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDD 6.96E-03 6.76E-04 8.93E-06 8.68E-07
4,4'-DDT 4.16E-03 1.57E-03 5.34E-06 2.02E-06
Benzo(b)fluoranthene 4.77E-02 1.06E-01 6.12E-05 1.36E-04
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 3.08E-05 1.73E-04
Benzo(k)fluoranthene 5.27E-02 1.30E-01 6.77E-05 1.67E-04
Cadmium 1.47E-01 2.70E-01 1.89E-04 3.47E-04
Chrysene 9.50E-03 2.57E-02 1.22E-05 3.30E-05
Nickel 1.63E+01 2.06E+01 2.10E-02 2.65E-02
Pyrene 1.47E-02 2.65E-02 1.89E-05 3.40E-05
LPAH
HPAH 1.49E-01 4.23E-01 1.91E-04 5.44E-04
TOTAL PAHs 1.49E-01 4.23E-01 1.91E-04 5.44E-04

FOOD INGESTION

INTAKE = (Ci * IR * DFi * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ci Invertebrate concentration (mg/kg) see FoodConc page
IR I ti t f f f d (k /d ) 1 16E 05 C 1979

TABLE I-6
INTAKE CALCULATIONS FOR POND SEDIMENT

FIDDLER CRAB

IR Ingestion rate of of food (kg/day) 1.16E-05 Cammen, 1979
Dfi Dietary fraction of invertebrates (unitless) 1.00E+00 TPWD website
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Invertebrate Invertebrate Intake Intake

4,4'-DDD 5.56E-03 5.41E-04 7.15E-06 6.95E-07
4,4'-DDT 3.33E-03 1.26E-03 4.27E-06 1.61E-06
Benzo(b)fluoranthene 7.67E-02 1.71E-01 9.86E-05 2.19E-04
Benzo(g,h,i)perylene 3.86E-02 2.17E-01 4.96E-05 2.79E-04
Benzo(k)fluoranthene 8.48E-02 2.09E-01 1.09E-04 2.69E-04
Cadmium 5.00E-01 9.18E-01 6.43E-04 1.18E-03
Chrysene 3.26E-02 8.82E-02 4.19E-05 1.13E-04
Nickel 1.47E+01 1.85E+01 1.89E-02 2.38E-02
Pyrene 2.37E-02 4.27E-02 3.04E-05 5.48E-05
LPAH
HPAH 2.39E-01 6.81E-01 3.07E-04 8.75E-04
TOTAL PAHs 2.39E-01 6.81E-01 3.07E-04 8.75E-04

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDD 1.61E-05 1.56E-06
4,4'-DDT 9.62E-06 3.63E-06
Benzo(b)fluoranthene 1.60E-04 3.55E-04
Benzo(g,h,i)perylene 8.04E-05 4.53E-04
Benzo(k)fluoranthene 1.77E-04 4.36E-04
Cadmium 8.32E-04 1.53E-03
Chrysene 5.41E-05 1.46E-04
Nickel 3.98E-02 5.03E-02
Pyrene 4.93E-05 8.88E-05
LPAH
HPAH 4.98E-04 1.42E-03
TOTAL PAHs 4.98E-04 1.42E-03



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sediment concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.10E-02 EPA, 1993
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDD 6.96E-03 6.76E-04 6.79E-04 6.60E-05
4,4'-DDT 4.16E-03 1.57E-03 4.06E-04 1.53E-04
Benzo(b)fluoranthene 4.77E-02 1.06E-01 4.66E-03 1.04E-02
Benzo(g,h,i)perylene 2.40E-02 1.35E-01 2.34E-03 1.32E-02
Benzo(k)fluoranthene 5.27E-02 1.30E-01 5.15E-03 1.27E-02
Cadmium 1.47E-01 2.70E-01 1.44E-02 2.64E-02
Chrysene 9.50E-03 2.57E-02 9.28E-04 2.51E-03
Nickel 1.63E+01 2.06E+01 1.59E+00 2.01E+00
Pyrene 1.47E-02 2.65E-02 1.44E-03 2.59E-03
LPAH
HPAH 1.49E-01 4.23E-01 1.45E-02 4.13E-02
TOTAL PAHs 1.49E-01 4.23E-01 1.45E-02 4.13E-02

FOOD INGESTION

INTAKE = ((Cc * IR * Dfc * AUF)/(BW) + (Cw * IR * DFwa * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cc Crab concentration (mg/kg) see FoodConc page
Cw Worm concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.08E-01 EPA, 1993

TABLE I-7
INTAKE CALCULATIONS FOR POND SEDIMENT

SANDPIPER

IR Ingestion rate of of food (kg/day) 1.08E 01 EPA, 1993
Dfc Dietary fraction of crabs (unitless) 4.00E-01 prof. judgement
Dfw Dietary fraction of worms (unitless) 6.00E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Crab Crab Worm Worm Intake Intake

4,4'-DDD 2.80E-02 2.72E-03 5.56E-03 5.41E-04 7.30E-03 7.09E-04
4,4'-DDT 1.67E-02 6.31E-03 3.33E-03 1.26E-03 4.36E-03 1.65E-03
Benzo(b)fluoranthene 7.48E-02 1.66E-01 7.67E-02 1.71E-01 3.82E-02 8.49E-02
Benzo(g,h,i)perylene 3.76E-02 2.12E-01 3.86E-02 2.17E-01 1.92E-02 1.08E-01
Benzo(k)fluoranthene 8.27E-02 2.04E-01 8.48E-02 2.09E-01 4.22E-02 1.04E-01
Cadmium 0.00E+00 0.00E+00 5.00E-01 9.18E-01 1.51E-01 2.77E-01
Chrysene 1.23E-02 3.32E-02 3.26E-02 8.82E-02 1.23E-02 3.32E-02
Nickel 0.00E+00 0.00E+00 1.47E+01 1.85E+01 4.43E+00 5.59E+00
Pyrene 0.00E+00 0.00E+00 2.37E-02 4.27E-02 7.13E-03 1.29E-02
LPAH
HPAH 4.86E-01 1.38E+00 2.39E-01 6.81E-01 1.70E-01 4.83E-01
TOTAL PAHs 4.86E-01 1.38E+00 2.39E-01 6.81E-01 1.70E-01 4.83E-01

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDD 7.98E-03 7.75E-04
4,4'-DDT 4.77E-03 1.80E-03
Benzo(b)fluoranthene 4.28E-02 9.52E-02
Benzo(g,h,i)perylene 2.15E-02 1.21E-01
Benzo(k)fluoranthene 4.73E-02 1.17E-01
Cadmium 1.65E-01 3.03E-01
Chrysene 1.32E-02 3.57E-02
Nickel 6.02E+00 7.60E+00
Pyrene 8.57E-03 1.54E-02
LPAH
HPAH 1.84E-01 5.25E-01
TOTAL PAHs 1.84E-01 5.25E-01



FOOD INGESTION

INTAKE = ((Cf * IR * Dff * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.13E-01 EPA, 1993
DFf Dietary fraction of fish (unitless) 7.50E-01 Kent, 1986
DFc Dietary fraction of crab (unitless) 2.50E-01 Kent, 1986
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 3.75E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Fish Fish Crab Crab Intake Intake

4,4'-DDD 4.03E-03 3.92E-04 2.80E-02 2.72E-03 3.00E-03 2.92E-04
4,4'-DDT 2.41E-03 9.11E-04 1.67E-02 6.31E-03 1.80E-03 6.78E-04
Benzo(b)fluoranthene 3.15E-02 7.00E-02 7.48E-02 1.66E-01 1.27E-02 2.82E-02
Benzo(g,h,i)perylene 1.58E-02 8.91E-02 3.76E-02 2.12E-01 6.38E-03 3.59E-02
Benzo(k)fluoranthene 3.48E-02 8.58E-02 8.27E-02 2.04E-01 1.40E-02 3.46E-02
Cadmium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrysene 6.27E-03 1.70E-02 1.23E-02 3.32E-02 2.33E-03 6.30E-03
Nickel 8.82E-01 1.11E+00 0.00E+00 0.00E+00 1.98E-01 2.50E-01
Pyrene 9.70E-03 1.75E-02 0.00E+00 0.00E+00 2.18E-03 3.94E-03
LPAH
HPAH 9.80E-02 2.79E-01 4.86E-01 1.38E+00 5.85E-02 1.67E-01

TABLE I-8
INTAKE CALCULATIONS FOR POND SEDIMENT

GREEN HERON

TOTAL PAHs 9.80E-02 2.79E-01 4.86E-01 1.38E+00 5.85E-02 1.67E-01



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Fiddler Crab EHQ EHQ

4,4'-DDD 1.61E-05 1.56E-06 1.47E-01 1.09E-04 1.06E-05
4,4'-DDT 9.62E-06 3.63E-06 1.47E-01 6.54E-05 2.47E-05
Benzo(b)fluoranthene 1.60E-04 3.55E-04
Benzo(g,h,i)perylene 8.04E-05 4.53E-04
Benzo(k)fluoranthene 1.77E-04 4.36E-04
Cadmium 8.32E-04 1.53E-03 7.70E-01 1.08E-03 1.98E-03
Chrysene 5.41E-05 1.46E-04
Nickel 3.98E-02 5.03E-02 1.70E+00 2.34E-02 2.96E-02
Pyrene 4.93E-05 8.88E-05
LPAH
HPAH 4.98E-04 1.42E-03 9.31E+00 5.35E-05 1.52E-04
TOTAL PAHs 4.98E-04 1.42E-03

TABLE I-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

FIDDLER CRAB



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Sandpiper EHQ EHQ

4,4'-DDD 7.98E-03 7.75E-04 2.27E-01 3.51E-02 3.41E-03
4,4'-DDT 4.77E-03 1.80E-03 2.27E-01 2.10E-02 7.93E-03
Benzo(b)fluoranthene 4.28E-02 9.52E-02
Benzo(g,h,i)perylene 2.15E-02 1.21E-01
Benzo(k)fluoranthene 4.73E-02 1.17E-01
Cadmium 1.65E-01 3.03E-01 1.47E+00 1.12E-01 2.06E-01
Chrysene 1.32E-02 3.57E-02
Nickel 6.02E+00 7.60E+00 6.71E+00 8.98E-01 1.13E+00
Pyrene 8.57E-03 1.54E-02
LPAH
HPAH 1.84E-01 5.25E-01 9.31E+00 1.98E-02 5.64E-02
TOTAL PAHs 1.84E-01 5.25E-01

TABLE I-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

SANDPIPER



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Green Heron EHQ EHQ

4,4'-DDD 3.00E-03 2.92E-04 2.27E-01 1.32E-02 1.29E-03
4,4'-DDT 1.80E-03 6.78E-04 2.27E-01 7.92E-03 2.99E-03
Benzo(b)fluoranthene 1.27E-02 2.82E-02
Benzo(g,h,i)perylene 6.38E-03 3.59E-02
Benzo(k)fluoranthene 1.40E-02 3.46E-02
Cadmium 0.00E+00 0.00E+00 1.47E+00 0.00E+00 0.00E+00
Chrysene 2.33E-03 6.30E-03
Nickel 1.98E-01 2.50E-01 6.71E+00 2.96E-02 3.73E-02
Pyrene 2.18E-03 3.94E-03
LPAH
HPAH 5.85E-02 1.67E-01 9.31E+00 6.28E-03 1.79E-02
TOTAL PAHs 5.85E-02 1.67E-01

TABLE I-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

GREEN HERON



TABLE 1-12
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound Average Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDD 6.96E-03 8.00E-01 5.56E-03 BSAF DB 4.02E+00 2.80E-02 BSAF DB 5.80E-01 4.03E-03 WSDOH, 1995
4,4'-DDT 4.16E-03 8.00E-01 3.33E-03 BSAF DB 4.02E+00 1.67E-02 BSAF DB 5.80E-01 2.41E-03 WSDOH, 1995
Benzo(b)fluoranthene 4.77E-02 1.61E+00 7.67E-02 EPA, 1999 1.57E+00 7.48E-02 BSAF DB 6.60E-01 3.15E-02 WSDOH, 1995
Benzo(g,h,i)perylene 2.40E-02 1.61E+00 3.86E-02 EPA, 1999 1.57E+00 3.76E-02 BSAF DB 6.60E-01 1.58E-02 WSDOH, 1995
Benzo(k)fluoranthene 5.27E-02 1.61E+00 8.48E-02 EPA, 1999 1.57E+00 8.27E-02 BSAF DB 6.60E-01 3.48E-02 WSDOH, 1995
Cadmium 1.47E-01 3.40E+00 5.00E-01 EPA, 1999 0.00E+00 0.00E+00
Chrysene 9.50E-03 3.43E+00 3.26E-02 BSAF DB 1.29E+00 1.23E-02 BSAF DB 6.60E-01 6.27E-03 WSDOH, 1995
Nickel 1.63E+01 9.00E-01 1.47E+01 EPA, 1999 0.00E+00 5.40E-02 8.82E-01 Max value from Calcasieu RI
Pyrene 1.47E-02 1.61E+00 2.37E-02 EPA, 1999 0.00E+00 6.60E-01 9.70E-03 WSDOH, 1995
LPAH 1.61E+00 0.00E+00 EPA, 1999
HPAH 1.49E-01 1.61E+00 2.39E-01 EPA, 1999 3.27E+00 4.86E-01 max PAH 6.60E-01 9.80E-02 WSDOH, 1995
TOTAL PAHs 1 49E-01 1 61E+00 2 39E-01 EPA 1999 3 27E+00 4 86E-01 max PAH 6 60E-01 9 80E-02 WSDOH 1995TOTAL PAHs 1.49E 01 1.61E+00 2.39E 01 EPA, 1999 3.27E+00 4.86E 01 max PAH 6.60E 01 9.80E 02 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



TABLE I-13
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)
BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound RME Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDD 6.76E-04 8.00E-01 5.41E-04 BSAF DB 4.02E+00 2.72E-03 BSAF DB 5.80E-01 3.92E-04 WSDOH, 1995
4,4'-DDT 1.57E-03 8.00E-01 1.26E-03 BSAF DB 4.02E+00 6.31E-03 BSAF DB 5.80E-01 9.11E-04 WSDOH, 1995
Benzo(b)fluoranthene 1.06E-01 1.61E+00 1.71E-01 EPA, 1999 1.57E+00 1.66E-01 BSAF DB 6.60E-01 7.00E-02 WSDOH, 1995
Benzo(g,h,i)perylene 1.35E-01 1.61E+00 2.17E-01 EPA, 1999 1.57E+00 2.12E-01 BSAF DB 6.60E-01 8.91E-02 WSDOH, 1995
Benzo(k)fluoranthene 1.30E-01 1.61E+00 2.09E-01 EPA, 1999 1.57E+00 2.04E-01 BSAF DB 6.60E-01 8.58E-02 WSDOH, 1995
Cadmium 2.70E-01 3.40E+00 9.18E-01 EPA, 1999 0.00E+00 0.00E+00
Chrysene 2.57E-02 3.43E+00 8.82E-02 BSAF DB 1.29E+00 3.32E-02 BSAF DB 6.60E-01 1.70E-02 WSDOH, 1995
Nickel 2.06E+01 9.00E-01 1.85E+01 EPA, 1999 0.00E+00 5.40E-02 1.11E+00 Max value from Calcasieu RI
Pyrene 2.65E-02 1.61E+00 4.27E-02 EPA, 1999 0.00E+00 6.60E-01 1.75E-02 WSDOH, 1995
LPAH 1.61E+00 0.00E+00 EPA, 1999
HPAH 4.23E-01 1.61E+00 6.81E-01 EPA, 1999 3.27E+00 1.38E+00 max PAH 6.60E-01 2.79E-01 WSDOH, 1995
TOTAL PAHs 4 23E-01 1 61E+00 6 81E-01 EPA 1999 3 27E+00 1 38E+00 max PAH 6 60E-01 2 79E-01 WSDOH 1995TOTAL PAHs 4.23E 01 1.61E+00 6.81E 01 EPA, 1999 3.27E+00 1.38E+00 max PAH 6.60E 01 2.79E 01 WSDOH, 1995

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



EXPOSURE POINT CONCENTATION (mg/kg)
SOIL SOUTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
4,4-DDD 0.00766 0.0498 97.5% Chebyshev
Aroclor-1254 0.205 0.74 97.5% Chebyshev
Copper 24.26 46.92 97.5% Chebyshev
Lead 53.52 104 97.5% Chebyshev
Zinc 433.8 815.2 97.5% Chebyshev

TABLE J-1-1



EXPOSURE POINT CONCENTATION (mg/kg)
SURFACE SOIL SOUTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
4,4-DDD 7.89E-04 0.0029 97.5% Chebyshev
Aroclor-1254 0.137 0.726 97.5% Chebyshev
Copper 27.98 32.45 95% H-UCL 
Lead 69.61 84.5 95% H-UCL 
Zinc 601.2 727.7 95% Approx. Gamma

Notes:
NS - Not sampled in surface soil.

TABLE J-1-2



Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

4,4-DDD 0.43 EPA, 2007a

Acute median LC50 
in common cricket 

(dose 4.3 with 
uncertainty factor of 

0.1) 0.147 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.147 EPA, 2007a

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 0.227

Avian TRV was used as a 
surrogate for the rat snake 
since no TRV was found 
specific for reptiles. 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival

TABLE J-1-3
TOXICITY REFERENCE VALUES -- SEVERAL WITH LOAELS

SURFACE SOIL SOUTH OF MARLIN AVE.

, , ) , g , , g , p p , g , , g ,

Aroclor-1254 2.51 EPA, 1999

Acute median LC50 
in earthworms (dose 
251 with uncertainty 

factor of 0.01) 0.68 Sample, 1996
Chronic LOAEL for 

reproduction in mouse 0.68 Sample, 1996
Chronic LOAEL for 

reproduction in mouse 0.68 Sample, 1996 0.68 Sample, 1996 0.68 Sample, 1996

Copper 80 EPA, 2007c

Geometric mean of 
the MATC and EC10 

values for six test 
species under 

different test species 5.6 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 5.6 EPA, 2007c

Highest bounded 
NOAEL for growth and 
reproduction lower than 

the lowest bounded 
LOAEL for reproduction, 

growth, and survival 4.05 Avian TRV 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 4.05 EPA, 2007c

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival

Lead 1700 EPA, 2005e

Geometric mean of 
MATC values for 
one test species 

under different pH 80 Sample, 1996 LOAEL 80 Sample, 1996 LOAEL 80 Sample, 1996 LOAEL 80 Sample, 1996 LOAEL 80 Sample, 1996 LOAEL

Zinc 537.998 EPA, 2007e

Geometric mean of 
the MATC for 

reproduction for two 
different test species 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL

Notes:

EPA, 2007c -- Copper
EPA, 2007e -- Zinc
EPA, 2005e -- Lead



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

4,4-DDD 7.66E-03 4.98E-02 4.30E-01 1.78E-02 1.16E-01
Aroclor-1254 2.05E-01 7.40E-01 2.51E+00 8.17E-02 2.95E-01
Copper 2.43E+01 4.69E+01 8.00E+01 3.03E-01 5.87E-01
Lead 5.35E+01 1.04E+02 1.70E+03 3.15E-02 6.12E-02
Zinc 4.34E+02 8.15E+02 5.38E+02 8.06E-01 1.52E+00

TABLE J-1-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

EARTHWORM 



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4-DDD 7.66E-03 4.98E-02 1.10E-05 7.17E-05
Aroclor-1254 2.05E-01 7.40E-01 2.95E-04 1.07E-03
Copper 2.43E+01 4.69E+01 3.49E-02 6.75E-02
Lead 5.35E+01 1.04E+02 7.70E-02 1.50E-01
Zinc 4.34E+02 8.15E+02 6.24E-01 1.17E+00

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated

TABLE J-1-5
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE

( g g y)
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake

4,4-DDD 9.65E-03 6.27E-02 7.18E-05 4.67E-04 3.26E-03 2.12E-02
Aroclor-1254 2.32E-01 8.36E-01 2.05E-03 7.40E-03 7.83E-02 2.83E-01
Copper 9.70E-01 1.88E+00 9.70E+00 1.88E+01 2.88E+00 5.58E+00
Lead 1.61E+00 3.12E+00 2.41E+00 4.68E+00 1.17E+00 2.28E+00
Zinc 2.43E+02 4.57E+02 5.21E-10 9.78E-10 8.15E+01 1.53E+02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4-DDD 3.27E-03 2.13E-02
Aroclor-1254 7.86E-02 2.84E-01
Copper 2.92E+00 5.65E+00
Lead 1.25E+00 2.43E+00
Zinc 8.22E+01 1.54E+02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

4,4-DDD 2.09E-04 1.36E-03 1.26E-04 8.17E-04 1.88E-05 1.22E-04
Aroclor-1254 4.99E-03 1.80E-02 3.00E-03 1.08E-02 4.50E-04 1.62E-03
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 9.66E-03 1.88E-02 0.00E+00 0.00E+00 7.24E-04 1.41E-03
Zinc 2.34E-02 4.40E-02 1.74E+00 3.27E+00 4.53E-02 8.51E-02

TABLE J-1-6
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

COYOTE



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4-DDD 7.66E-03 4.98E-02 7.97E-06 5.18E-05
Aroclor-1254 2.05E-01 7.40E-01 2.13E-04 7.70E-04
Copper 2.43E+01 4.69E+01 2.52E-02 4.88E-02
Lead 5.35E+01 1.04E+02 5.57E-02 1.08E-01
Zinc 4.34E+02 8.15E+02 4.51E-01 8.48E-01

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)

TABLE J-1-7
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE

Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993
Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake

4,4-DDD 1.26E-04 8.17E-04 9.65E-03 6.27E-02 2.09E-04 1.36E-03 4.16E-05 2.71E-04
Aroclor-1254 3.00E-03 1.08E-02 2.32E-01 8.36E-01 4.99E-03 1.80E-02 9.99E-04 3.61E-03
Copper 0.00E+00 0.00E+00 9.70E-01 1.88E+00 0.00E+00 0.00E+00 3.88E-03 7.51E-03
Lead 0.00E+00 0.00E+00 1.61E+00 3.12E+00 9.66E-03 1.88E-02 6.54E-03 1.27E-02
Zinc 1.74E+00 3.27E+00 2.43E+02 4.57E+02 2.34E-02 4.40E-02 9.78E-01 1.84E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4-DDD 4.96E-05 3.23E-04
Aroclor-1254 1.21E-03 4.38E-03
Copper 2.91E-02 5.63E-02
Lead 6.22E-02 1.21E-01
Zinc 1.43E+00 2.69E+00

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4-DDD 7.89E-04 2.90E-03 1.12E-05 4.13E-05
Aroclor-1254 1.37E-01 7.26E-01 1.95E-03 1.03E-02
Copper 2.80E+01 3.25E+01 3.99E-01 4.62E-01
Lead 6.96E+01 8.45E+01 9.92E-01 1.20E+00
Zinc 6.01E+02 7.28E+02 8.57E+00 1.04E+01

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)

TABLE J-1-8
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN

Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake

4,4-DDD 9.65E-03 6.27E-02 9.65E-03 6.27E-02 7.18E-05 4.67E-04 3.91E-03 2.54E-02
Aroclor-1254 2.32E-01 8.36E-01 2.32E-01 8.36E-01 2.05E-03 7.40E-03 9.38E-02 3.39E-01
Copper 9.70E-01 1.88E+00 9.70E-01 1.88E+00 9.70E+00 1.88E+01 7.34E-01 1.42E+00
Lead 1.61E+00 3.12E+00 1.61E+00 3.12E+00 2.41E+00 4.68E+00 7.35E-01 1.43E+00
Zinc 2.43E+02 4.57E+02 2.43E+02 4.57E+02 5.21E-10 9.78E-10 9.83E+01 1.85E+02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4-DDD 3.92E-03 2.55E-02
Aroclor-1254 9.58E-02 3.49E-01
Copper 1.13E+00 1.88E+00
Lead 1.73E+00 2.63E+00
Zinc 1.07E+02 1.95E+02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

4,4-DDD 2.09E-04 1.36E-03 1.26E-04 8.17E-04 3.53E-05 2.30E-04
Aroclor-1254 4.99E-03 1.80E-02 3.00E-03 1.08E-02 8.45E-04 3.05E-03
Copper 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 9.66E-03 1.88E-02 0.00E+00 0.00E+00 1.40E-03 2.73E-03
Zinc 2.34E-02 4.40E-02 1.74E+00 3.27E+00 7.27E-02 1.37E-01

TABLE J-1-9
INTAKE CALCULATIONS FOR SOIL SOUTH OF MARLIN

RED-TAILED HAWK



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

4,4-DDD 3.27E-03 2.13E-02 1.47E-01 2.22E-02 1.45E-01
Aroclor-1254 7.86E-02 2.84E-01 6.80E-01 1.16E-01 4.17E-01
Copper 2.92E+00 5.65E+00 5.60E+00 5.21E-01 1.01E+00
Lead 1.25E+00 2.43E+00 8.00E+01 1.56E-02 3.04E-02
Zinc 8.22E+01 1.54E+02 3.20E+02 2.57E-01 4.82E-01

TABLE J-1-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

DEER MOUSE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

4,4-DDD 1.88E-05 1.22E-04 1.47E-01 1.28E-04 8.32E-04
Aroclor-1254 4.50E-04 1.62E-03 6.80E-01 6.61E-04 2.39E-03
Copper 0.00E+00 0.00E+00 5.60E+00 0.00E+00 0.00E+00
Lead 7.24E-04 1.41E-03 8.00E+01 9.05E-06 1.76E-05
Zinc 4.53E-02 8.51E-02 3.20E+02 1.42E-04 2.66E-04

TABLE J-1-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

COYOTE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

4,4-DDD 4.96E-05 3.23E-04 2.27E-01 2.19E-04 1.42E-03
Aroclor-1254 #REF! #REF! 6.80E-01 #REF! #REF!
Copper 2.91E-02 5.63E-02 4.05E+00 7.19E-03 1.39E-02
Lead 6.22E-02 1.21E-01 8.00E+01 7.78E-04 1.51E-03
Zinc 1.43E+00 2.69E+00 3.20E+02 4.47E-03 8.39E-03

TABLE J-1-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

RAT SNAKE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

4,4-DDD 3.92E-03 2.55E-02 2.27E-01 1.73E-02 1.12E-01
Aroclor-1254 9.58E-02 3.49E-01 6.80E-01 1.41E-01 5.13E-01
Copper 1.13E+00 1.88E+00 4.05E+00 2.80E-01 4.65E-01
Lead 1.73E+00 2.63E+00 8.00E+01 2.16E-02 3.29E-02
Zinc 1.07E+02 1.95E+02 3.20E+02 3.34E-01 6.10E-01

TABLE J-1-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

AMERICAN ROBIN



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

4,4-DDD 3.53E-05 2.30E-04 2.27E-01 1.56E-04 1.01E-03
Aroclor-1254 8.45E-04 3.05E-03 6.80E-01 1.24E-03 4.48E-03
Copper 0.00E+00 0.00E+00 4.05E+00 0.00E+00 0.00E+00
Lead 1.40E-03 2.73E-03 8.00E+01 1.75E-05 3.41E-05
Zinc 7.27E-02 1.37E-01 3.20E+02 2.27E-04 4.27E-04

TABLE J-1-14
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL SOUTH OF MARLIN

RED-TAILED HAWK



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

4,4-DDD 7.66E-03 1.26E+00 9.65E-03 EPA, 1999 1.26E+00 9.65E-03 EPA, 1999 9.37E-03 7.18E-05 EPA, 1999 2.72E-02 2.08E-04 EPA, 1999 6.52E-05 4.99E-07 EPA, 1999 2.09E-04 1.59E-02 1.22E-04 EPA, 1999 5.10E-04 3.91E-06 EPA, 1999 1.26E-04
Aroclor-1254 2.05E-01 1.13E+00 2.32E-01 EPA, 1999 1.13E+00 2.32E-01 EPA, 1999 1.00E-02 2.05E-03 EPA, 1999 2.43E-02 4.98E-03 EPA, 1999 5.83E-05 1.20E-05 EPA, 1999 4.99E-03 1.42E-02 2.91E-03 EPA, 1999 4.55E-04 9.33E-05 EPA, 1999 3.00E-03

AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)
TABLE J-1-15

SURFACE SOIL SOUTH OF MARLIN AVE.

Aroclor 1254 2.05E 01 1.13E 00 2.32E 01 EPA, 1999 1.13E 00 2.32E 01 EPA, 1999 1.00E 02 2.05E 03 EPA, 1999 2.43E 02 4.98E 03 EPA, 1999 5.83E 05 1.20E 05 EPA, 1999 4.99E 03 1.42E 02 2.91E 03 EPA, 1999 4.55E 04 9.33E 05 EPA, 1999 3.00E 03
Copper 2.43E+01 4.00E-02 9.70E-01 EPA, 1999 4.00E-02 9.70E-01 EPA, 1999 4.00E-01 9.70E+00 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 5.35E+01 3.00E-02 1.61E+00 EPA, 1999 3.00E-02 1.61E+00 EPA, 1999 4.50E-02 2.41E+00 EPA, 1999 1.80E-04 9.63E-03 EPA, 1999 4.32E-07 2.31E-05 EPA, 1999 9.66E-03 0.00E+00 0.00E+00 0.00E+00
Zinc 4.34E+02 5.60E-01 2.43E+02 EPA, 1999 5.60E-01 2.43E+02 EPA, 1999 1.20E-12 5.21E-10 EPA, 1999 5.39E-05 2.34E-02 EPA, 1999 1.29E-07 5.60E-05 EPA, 1999 2.34E-02 3.89E-03 1.69E+00 EPA, 1999 1.25E-04 5.42E-02 EPA, 1999 1.74E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007c -- Copper
EPA, 2007e -- Zinc
EPA, 2005e -- Lead



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

4,4-DDD 4.98E-02 1.26E+00 6.27E-02 EPA, 1999 1.26E+00 6.27E-02 EPA, 1999 9.37E-03 4.67E-04 EPA, 1999 2.72E-02 1.35E-03 EPA, 1999 6.52E-05 3.25E-06 EPA, 1999 1.36E-03 1.59E-02 7.92E-04 EPA, 1999 5.10E-04 2.54E-05 EPA, 1999 8.17E-04
Aroclor-1254 7.40E-01 1.13E+00 8.36E-01 EPA, 1999 1.13E+00 8.36E-01 EPA, 1999 1.00E-02 7.40E-03 EPA, 1999 2.43E-02 1.80E-02 EPA, 1999 5.83E-05 4.31E-05 EPA, 1999 1.80E-02 1.42E-02 1.05E-02 EPA, 1999 4.55E-04 3.37E-04 EPA, 1999 1.08E-02

RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)
TABLE J-1-16

SURFACE SOIL SOUTH OF MARLIN AVE.

Aroclor 1254 7.40E 01 1.13E 00 8.36E 01 EPA, 1999 1.13E 00 8.36E 01 EPA, 1999 1.00E 02 7.40E 03 EPA, 1999 2.43E 02 1.80E 02 EPA, 1999 5.83E 05 4.31E 05 EPA, 1999 1.80E 02 1.42E 02 1.05E 02 EPA, 1999 4.55E 04 3.37E 04 EPA, 1999 1.08E 02
Copper 4.69E+01 4.00E-02 1.88E+00 EPA, 1999 4.00E-02 1.88E+00 EPA, 1999 4.00E-01 1.88E+01 EPA, 1999 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 1.04E+02 3.00E-02 3.12E+00 EPA, 1999 3.00E-02 3.12E+00 EPA, 1999 4.50E-02 4.68E+00 EPA, 1999 1.80E-04 1.87E-02 EPA, 1999 4.32E-07 4.49E-05 EPA, 1999 1.88E-02 0.00E+00 0.00E+00 0.00E+00
Zinc 8.15E+02 5.60E-01 4.57E+02 EPA, 1999 5.60E-01 4.57E+02 EPA, 1999 1.20E-12 9.78E-10 EPA, 1999 5.39E-05 4.39E-02 EPA, 1999 1.29E-07 1.05E-04 EPA, 1999 4.40E-02 3.89E-03 3.17E+00 EPA, 1999 1.25E-04 1.02E-01 EPA, 1999 3.27E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007c -- Copper
EPA, 2007e -- Zinc
EPA, 2005e -- Lead



EXPOSURE POINT CONCENTATION (mg/kg)
SOIL NORTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
Dieldrin NC

Notes:

as the EPC.
NC - Not a COPC in soil.

* Recommended UCL exceeds maximum observation so the maximum measured concentration was used 

TABLE J-2-1



EXPOSURE POINT CONCENTATION (mg/kg)
SURFACE SOIL NORTH OF MARLIN AVE.

Parameter Average 95% UCL
Statistic 

Used
Dieldrin 4.87E-04 0.0034 99% Chebyshev

Notes:

as the EPC.
NS - Not sampled in surface soil.

* Recommended UCL exceeds maximum observation so the maximum measured concentration was used 

TABLE J-2-2



Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

Dieldrin 1.8 EPA, 2005f

Geometric mean of 
LOAEL values for 

survival, reproduction 
and growth 1.8 EPA, 2005f

Geometric mean of 
LOAEL values for 

survival, reproduction 
and growth 0.0709 Avian TRV 0.0709 EPA, 2005f

Highest bounded 
NOAEL for growth 

lower than the lowest 
bounded LOAEL for 
reproduction, growth, 0.0709 EPA, 2005f

Highest bounded 
NOAEL for growth 

lower than the lowest 
bounded LOAEL for 
reproduction, growth, 

N t

TOXICITY REFERENCE VALUES -- SEVERAL BASED ON LOAELS
SURFACE SOIL NORTH OF MARLIN AVE.

TABLE J-2-3

Notes:

EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2007f -- Dieldrin
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

Dieldrin 0.00E+00 0.00E+00

TABLE J-2-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

EARTHWORM 



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993

TABLE J-2-5
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE

y p ( ) ,
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake

Dieldrin 7.15E-03 5.00E-02 1.70E-05 1.19E-04 2.41E-03 1.68E-02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Dieldrin 2.41E-03 1.68E-02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Dieldrin 2.75E-06 1.92E-05 1.79E-06 1.25E-05 2.51E-07 1.75E-06

TABLE J-2-6
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

COYOTE



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

Dieldrin 0.00E+00 0.00E+00 0.00E+00 0.00E+00

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)
Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993
Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997

TABLE J-2-7
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

RAT SNAKE

BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake

Dieldrin 1.79E-06 1.25E-05 7.15E-03 5.00E-02 2.75E-06 1.92E-05 2.87E-05 2.00E-04

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Dieldrin 2.87E-05 2.00E-04

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Dieldrin 4.87E-04 3.40E-03 6.93E-06 4.85E-05

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)
Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997

TABLE J-2-8
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

AMERICAN ROBIN

BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake

Dieldrin 7.15E-03 5.00E-02 7.15E-03 5.00E-02 1.70E-05 1.19E-04 2.90E-03 2.02E-02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Dieldrin 2.90E-03 2.03E-02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Dieldrin 2.75E-06 1.92E-05 1.79E-06 1.25E-05 4.70E-07 3.29E-06

TABLE J-2-9
INTAKE CALCULATIONS FOR SOIL NORTH OF MARLIN

RED-TAILED HAWK



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

Dieldrin 2.41E-03 1.68E-02 1.80E+00 1.34E-03 9.34E-03

TABLE J-2-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

DEER MOUSE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

Dieldrin 2.51E-07 1.75E-06 1.80E+00 1.39E-07 9.74E-07

TABLE J-2-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

COYOTE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

Dieldrin 2.87E-05 2.00E-04 7.09E-02 4.04E-04 2.82E-03

TABLE J-2-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

RAT SNAKE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

Dieldrin 2.90E-03 2.03E-02 7.09E-02 4.09E-02 2.86E-01

TABLE J-2-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

AMERICAN ROBIN



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

Dieldrin 4.70E-07 3.29E-06 7.09E-02 6.64E-06 4.64E-05

TABLE J-2-14
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR SOIL NORTH OF MARLIN

RED-TAILED HAWK



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Dieldrin 4.87E-04 1.47E+01 7.15E-03 EPA, 2005f 1.47E+01 7.15E-03 EPA, 2005f 3.49E-02 1.70E-05 EPA, 1998 5.65E-03 2.75E-06 EPA, 1998 0.00E+00 2.75E-06 3.68E-03 1.79E-06 EPA, 1998 0.00E+00 1.79E-06

TABLE J-2-15
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

SURFACE SOIL NORTH OF MARLIN AVE.

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Dieldrin 3.40E-03 1.47E+01 5.00E-02 EPA, 2005f 1.47E+01 5.00E-02 EPA, 2005f 3.49E-02 1.19E-04 EPA, 1998 5.65E-03 1.92E-05 EPA, 1998 0.00E+00 1.92E-05 3.68E-03 1.25E-05 EPA, 1998 0.00E+00 1.25E-05

TABLE J-1-16
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

SURFACE SOIL NORTH OF MARLIN AVE.

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



EXPOSURE POINT CONCENTATION (mg/kg)
BACKGROUND SOIL

Parameter Average 95% UCL
Statistic 

Used
Antimony 0.953 2.19 Maximum*
Barium 333.1 502.3 95% Approx. Gamma 
Zinc 247 969 Maximum*

Notes:
* Recommended UCL exceeds maximum observation so the maximum measured concentration was used as the EPC.

TABLE J-3-1



Parameter
Earthworm 

(mg/kg) Ref. Comments
Deer Mouse 

(mg/kgBW-day) Ref. Comments
Coyote 

(mg/kgBW-day) Ref. Comments
Rat Snake 

(mg/kgBW-day) Ref. Comments
American Robin 
(mg/kgBW-day) Ref. Comments

Red-tailed Hawk 
(mg/kgBW-day) Ref. Comments

Antimony 30 EPA, 2005a
EC20 for 

earthworms 1.25 Sample, 1996 Chronic LOAEL in mouse 1.25 Sample, 1996
Chronic LOAEL in 

mouse 1.25 Mammalian TRV 1.25 Mammalian TRV 1.25 Mammalian TRV
Geometric mean of 
the EC20 values for 
three test species Geometric mean of Geometric mean of

TABLE J-3-2
TOXICITY REFERENCE VALUES -- SEVERAL BASED ON LOAELS

BACKGROUND SOIL

Barium 330 EPA, 2005g

three test species 
under three 

separate test 
conditions of pH 118.95 EPA, 2005g

Geometric mean of 
LOAEL values for 

survival, reproduction and 
growth 118.95 EPA, 2005g

Geometric mean of 
LOAEL values for 

survival, reproduction 
and growth 118.95 Mammalian TRV 118.95 Mammalian TRV 118.95 Mammalian TRV

Zinc 537.998 EPA, 2007e

Geometric mean of 
the MATC for 

reproduction for two 
different test species 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL 320 Sample, 1996 LOAEL

Notes:

EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005g -- Barium



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc (earthworm) EHQ EHQ

Antimony 9.53E-01 2.19E+00 3.00E+01 3.18E-02 7.30E-02
Barium 3.33E+02 5.02E+02 3.30E+02 1.01E+00 1.52E+00
Zinc 2.47E+02 9.69E+02 5.38E+02 4.59E-01 1.80E+00

TABLE J-3-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

EARTHWORM 



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 2.13E-05 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 1.37E-03 3.15E-03
Barium 3.33E+02 5.02E+02 4.79E-01 7.23E-01
Zinc 2.47E+02 9.69E+02 3.55E-01 1.39E+00

FOOD INGESTION

INTAKE = ((Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page

TABLE J-3-4
INTAKE CALCULATIONS FOR BACKGROUND SOIL

DEER MOUSE

p ( g g) p g
IR Ingestion rate of of food (kg/day) 8.87E-03 EPA, 1999 (normalized for bw)
Dfa Dietary fraction of arthropods (unitless) 5.60E-01 EPA, 1993
Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 4.40E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.48E-02 EPA, 1999

Average RME Average RME Average RME
Chemical Arthropod Arthropod Plant Plant Intake Intake

Antimony 2.10E-01 4.82E-01 1.91E-01 4.38E-01 1.21E-01 2.77E-01
Barium 7.33E+01 1.11E+02 5.00E+01 7.53E+01 3.78E+01 5.70E+01
Zinc 1.38E+02 5.43E+02 2.96E-10 1.16E-09 4.64E+01 1.82E+02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.22E-01 2.80E-01
Barium 3.83E+01 5.77E+01
Zinc 4.68E+01 1.84E+02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.55E+00 EPA, 1993 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.50E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.50E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.55E+01 EPA, 1993

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Antimony 5.72E-04 1.31E-03 0.00E+00 0.00E+00 4.29E-05 9.86E-05
Barium 3.00E-02 4.53E-02 0.00E+00 0.00E+00 2.25E-03 3.39E-03
Zinc 1.33E-02 5.24E-02 9.92E-01 3.89E+00 2.58E-02 1.01E-01

TABLE J-3-5
INTAKE CALCULATIONS FOR BACKGROUND SOIL

COYOTE



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.45E-04 EPA, 1993 *
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 9.91E-04 2.28E-03
Barium 3.33E+02 5.02E+02 3.46E-01 5.22E-01
Zinc 2.47E+02 9.69E+02 2.57E-01 1.01E+00

FOOD INGESTION

INTAKE = ((Cb * IR * Dfb * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cm * IR * DFm *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cb Bird concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cm Mammal concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 2.78E-03 EPA, 1993 (normalized for bw)
Dfb Dietary fraction of birds (unitless) 1.80E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 2.00E-01 EPA, 1993

TABLE J-3-6
INTAKE CALCULATIONS FOR BACKGROUND SOIL

RAT SNAKE

Dfm Dietary fraction of small mammals (unitless) 6.20E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 1.39E-01 EPA, 1993

Average RME Average RME Average RME Average RME
Chemical Bird Bird Arthropod Arthropod Mammal Mammal Intake Intake

Antimony 0.00E+00 0.00E+00 2.10E-01 4.82E-01 5.72E-04 1.31E-03 8.46E-04 1.94E-03
Barium 0.00E+00 0.00E+00 7.33E+01 1.11E+02 3.00E-02 4.53E-02 2.94E-01 4.43E-01
Zinc 9.92E-01 3.89E+00 1.38E+02 5.43E+02 1.33E-02 5.24E-02 5.57E-01 2.19E+00

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.84E-03 4.22E-03
Barium 6.40E-01 9.65E-01
Zinc 8.14E-01 3.19E+00

Notes:
* Soil ingestion was assumed to be 5.2% of dietary intake per other reptiles listed in EPA, 1993.



SOIL INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Soil concentration (mg/kg) see data page
IR Ingestion rate of soil (kg/day) 1.14E-03 EPA, 1999 (normalized for bw)
AF Chemical Bioavailability in soil (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME
Chemical Sc Sc Intake Intake

Antimony 9.53E-01 2.19E+00 1.36E-02 3.12E-02
Barium 3.33E+02 5.02E+02 4.75E+00 7.16E+00
Zinc 2.47E+02 9.69E+02 3.52E+00 1.38E+01

FOOD INGESTION

INTAKE = ((Ce * IR * Dfe * AUF)/(BW) + (Ca * IR * DFa * AUF) / (BW) + ((Cp * IR * DFs *AUF)/(BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ce Earthworm concentration (mg/kg) see FoodConc page
Ca Arthropod concentration (mg/kg) see FoodConc page
Cp Plant concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 3.52E-02 EPA, 1999 (normalized for bw)
Dfe Dietary fraction of earthworms (unitless) 4.60E-01 EPA, 1993
Dfa Dietary fraction of arthropods (unitless) 4.60E-01 EPA, 1993

TABLE J-3-7
INTAKE CALCULATIONS FOR BACKGROUND SOIL

AMERICAN ROBIN

Dfs Dietary fraction of plants, seeds and other vegetation (unitless) 8.00E-02 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 8.00E-02 EPA, 1999

Average RME Average RME Average RME Average RME
Chemical Earthworm Earthworm Arthropod Arthropod Plant Plant Intake Intake

Antimony 2.10E-01 4.82E-01 2.10E-01 4.82E-01 1.91E-01 4.38E-01 9.16E-02 2.10E-01
Barium 7.33E+01 1.11E+02 7.33E+01 1.11E+02 5.00E+01 7.53E+01 3.14E+01 4.74E+01
Zinc 1.38E+02 5.43E+02 1.38E+02 5.43E+02 2.96E-10 1.16E-09 5.60E+01 2.20E+02

TOTAL INTAKE

INTAKE = Soil Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

Antimony 1.05E-01 2.42E-01
Barium 3.62E+01 5.45E+01
Zinc 5.95E+01 2.33E+02



FOOD INGESTION

INTAKE = ((Cm * IR * Dfm * AUF)/(BW) + (Cb * IR * DFb * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cm Mammal concentration (mg/kg) see FoodConc page
Cb Bird concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.78E-01 EPA, 1999 (normalized for bw)
Dfm Dietary fraction of small mammals (unitless) 7.85E-01 EPA, 1993
Dfb Dietary fraction of birds (unitless) 2.15E-01 EPA, 1993
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.60E-01 EPA, 1999

Average RME Average RME Average RME
Chemical Mammal Mammal Bird Bird Intake Intake

Antimony 5.72E-04 1.31E-03 0.00E+00 0.00E+00 8.31E-05 1.91E-04
Barium 3.00E-02 4.53E-02 0.00E+00 0.00E+00 4.36E-03 6.57E-03
Zinc 1.33E-02 5.24E-02 9.92E-01 3.89E+00 4.14E-02 1.62E-01

TABLE J-3-8
INTAKE CALCULATIONS FOR BACKGROUND SOIL

RED-TAILED HAWK



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake (deer mouse) EHQ EHQ

Antimony 1.22E-01 2.80E-01 1.25E+00 9.76E-02 2.24E-01
Barium 3.83E+01 5.77E+01 1.19E+02 3.22E-01 4.85E-01
Zinc 4.68E+01 1.84E+02 3.20E+02 1.46E-01 5.73E-01

TABLE J-3-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

DEER MOUSE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Coyote EHQ EHQ

Antimony 4.29E-05 9.86E-05 1.25E+00 3.43E-05 7.89E-05
Barium 2.25E-03 3.39E-03 1.19E+02 1.89E-05 2.85E-05
Zinc 2.58E-02 1.01E-01 3.20E+02 8.06E-05 3.16E-04

TABLE J-3-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

COYOTE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Rat Snake EHQ EHQ

Antimony 1.84E-03 4.22E-03 1.25E+00 1.47E-03 3.38E-03
Barium 6.40E-01 9.65E-01 1.19E+02 5.38E-03 8.11E-03
Zinc 8.14E-01 3.19E+00 3.20E+02 2.54E-03 9.98E-03

TABLE J-3-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL SOUTH OF MARLIN

RAT SNAKE



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake American Robin EHQ EHQ

Antimony 1.05E-01 2.42E-01 1.25E+00 8.41E-02 1.93E-01
Barium 3.62E+01 5.45E+01 1.19E+02 3.04E-01 4.59E-01
Zinc 5.95E+01 2.33E+02 3.20E+02 1.86E-01 7.30E-01

TABLE J-3-12
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

AMERICAN ROBIN



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Red-Tailed Hawk EHQ EHQ

Antimony 8.31E-05 1.91E-04 1.25E+00 6.65E-05 1.53E-04
Barium 4.36E-03 6.57E-03 1.19E+02 3.66E-05 5.53E-05
Zinc 4.14E-02 1.62E-01 3.20E+02 1.29E-04 5.07E-04

TABLE J-3-13
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR BACKGROUND SOIL

RED-TAILED HAWK



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound Average Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Antimony 9.53E-01 2.20E-01 2.10E-01 EPA, 1999 2.20E-01 2.10E-01 EPA, 1999 2.00E-01 1.91E-01 EPA, 1999 5.99E-04 5.71E-04 EPA, 1999 1.44E-06 1.37E-06 EPA, 1999 5.72E-04 0.00E+00 0.00E+00 0.00E+00
Barium 3.33E+02 2.20E-01 7.33E+01 EPA, 1999 2.20E-01 7.33E+01 EPA, 1999 1.50E-01 5.00E+01 EPA, 1999 8.99E-05 2.99E-02 EPA, 1999 2.16E-07 7.19E-05 EPA, 1999 3.00E-02 0.00E+00 0.00E+00 0.00E+00

TABLE J-3-14
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

BACKGROUND SOIL

Barium 3.33E 02 2.20E 01 7.33E 01 EPA, 1999 2.20E 01 7.33E 01 EPA, 1999 1.50E 01 5.00E 01 EPA, 1999 8.99E 05 2.99E 02 EPA, 1999 2.16E 07 7.19E 05 EPA, 1999 3.00E 02 0.00E 00 0.00E 00 0.00E 00
Zinc 2.47E+02 5.60E-01 1.38E+02 EPA, 1999 5.60E-01 1.38E+02 EPA, 1999 1.20E-12 2.96E-10 EPA, 1999 5.39E-05 1.33E-02 EPA, 1999 1.29E-07 3.19E-05 EPA, 1999 1.33E-02 3.89E-03 9.61E-01 EPA, 1999 1.25E-04 3.09E-02 EPA, 1999 9.92E-01

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony



Cfood = Csoil x BCF (or BAF)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csoil = Chemical Concentration in soil (mg/kg dry)
BCF Bioconcentration Factor (unitless)
BAF = Bioaccumulation Factor (unitless)

Compound RME Csoil Soil to Earthworm Earthworm Reference Soil to Arthropod Arthropod Reference Soil to Plant Plant/Fruit/Seed Reference Plant to Wildlife Plant to Deer Mouse Reference Soil to Wildlife Soil to Deer Mouse Reference TOTAL DEER MOUSE Plant to Bird Plant to Bird Reference Soil to Bird Soil to Bird Reference TOTAL BIRD
(mg/kg) BCF Concentration BCF Concentration BAF Concentration BCF Concentration BCF Concentration CONCENTRATION BCF Concentration BCF Concentration CONCENTRATION

Antimony 2.19E+00 2.20E-01 4.82E-01 EPA, 1999 2.20E-01 4.82E-01 EPA, 1999 2.00E-01 4.38E-01 EPA, 1999 5.99E-04 1.31E-03 EPA, 1999 1.44E-06 3.15E-06 EPA, 1999 1.31E-03 0.00E+00 0.00E+00 0.00E+00
Barium 5.02E+02 2.20E-01 1.11E+02 EPA, 1999 2.20E-01 1.11E+02 EPA, 1999 1.50E-01 7.53E+01 EPA, 1999 8.99E-05 4.52E-02 EPA, 1999 2.16E-07 1.08E-04 EPA, 1999 4.53E-02 0.00E+00 0.00E+00 0.00E+00

TABLE J-3-15

BACKGROUND SOIL
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

Barium 5.02E 02 2.20E 01 1.11E 02 EPA, 1999 2.20E 01 1.11E 02 EPA, 1999 1.50E 01 7.53E 01 EPA, 1999 8.99E 05 4.52E 02 EPA, 1999 2.16E 07 1.08E 04 EPA, 1999 4.53E 02 0.00E 00 0.00E 00 0.00E 00
Zinc 9.69E+02 5.60E-01 5.43E+02 EPA, 1999 5.60E-01 5.43E+02 EPA, 1999 1.20E-12 1.16E-09 EPA, 1999 5.39E-05 5.22E-02 EPA, 1999 1.29E-07 1.25E-04 EPA, 1999 5.24E-02 3.89E-03 3.77E+00 EPA, 1999 1.25E-04 1.21E-01 EPA, 1999 3.89E+00

Notes:
Does not exceed screening criteria but is considered bioaccumulative.
Exceeds screening criteria but is not considered bioaccumulative.
Exceeds screening criteria and is considered bioaccumulative.
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
EPA, 2007a -- DDT
EPA, 2007b -- PAHs
EPA, 2007c -- Copper
EPA, 2007d -- Nickel
EPA, 2007e -- Zinc
EPA, 2005a -- Antimony
EPA, 2005b -- Cadmium
EPA, 2005c -- Chromium
EPA, 2005d -- Vanadium
EPA, 2005e -- Lead



EXPOSURE POINT CONCENTATION (mg/kg)
POND SEDIMENT

Parameter Average 95% UCL
Statistic 

Used
4,4'-DDT 4.16E-03 1.57E-03 RME EPC is max detect*
Nickel 1.63E+01 2.06E+01 RME EPC is max detect

Notes:
*The maximum detected value is sometimes lower than the average since the reporting limit was used 
as a proxy value when it was not detected and because J flag data were used in the risk assessment.

TABLE J-4-1



Parameter

Capitella 
capitata 
(mg/kg) Ref. Comments

Capitella 
capitata 
(mg/kg) Ref. Comments

Fiddler Crab 
(mg/kgBW-day) Ref. Comments

Black Drum 
(mg/kgBW-day) Ref. Comments

Spotted seatrout 
(mg/kgBW-day) Ref. Comments

Sandpiper 
(mg/kgBW-day) Ref. Comments

Green heron 
(mg/kgBW-day) Ref. Comments

4,4'-DDT 0.001 SQUIRT ERL 0.007 SQUIRT ERM 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.147 EPA, 2007a mammalian TRV for soil 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival 0.227 EPA, 2007a

Highest bounded NOAEL 
for growth and 

reproduction lower than 
the lowest bounded 

LOAEL for reproduction, 
growth, and survival

Geometric mean of 
LOAEL for reproduction, 

Geometric mean of LOAEL 
for reproduction, growth, 

TABLE J-4-2
TOXICITY REFERENCE VALUES - WITH SEVERAL LOAELS

POND SEDIMENT

Nickel 20.9 SQUIRT ERL 51.6 SQUIRT ERM 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 1.7 EPA, 2007d mammalian TRV for soil 21.66 EPA, 2007d growth, and survival 21.66 EPA, 2007d and survival

Notes:
ERL -- Effects Range-Low
AET -- Apparent Effects Threshold
TEL -- Threshold Effects Level

EPA, 2007a -- DDT
EPA, 2007d -- Nickel



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDT 4.16E-03 1.57E-03 1.00E-03 4.16E+00 1.57E+00
Nickel 1.63E+01 2.06E+01 2.09E+01 7.81E-01 9.86E-01

TABLE J-4-3
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDT 4.16E-03 1.57E-03 4.00E-03 1.04E+00 3.93E-01
Nickel 1.63E+01 2.06E+01 3.63E+01 4.50E-01 5.68E-01

TABLE J-4-4
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA -- MIDPOINT BETWEEN ERL AND ERM COMPARISON



Ecological Hazard Quotient = Sc/TRV

Parameter Definition Default
Sc Soil Concentration (mg/kg) see below
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Sc Sc capitella capitata EHQ EHQ

4,4'-DDT 4.16E-03 1.57E-03 7.00E-03 5.94E-01 2.24E-01
Nickel 1.63E+01 2.06E+01 5.16E+01 3.16E-01 3.99E-01

TABLE J-4-5
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

CAPITELLA CAPITATA -- ERM COMPARISON



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sed concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 1.16E-05 Cammen, 1979
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDT 4.16E-03 1.57E-03 5.34E-06 2.02E-06
Nickel 1.63E+01 2.06E+01 2.10E-02 2.65E-02

FOOD INGESTION

INTAKE = (Ci * IR * DFi * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Ci Invertebrate concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.16E-05 Cammen, 1979
Dfi Dietary fraction of invertebrates (unitless) 1.00E+00 TPWD website

TABLE J-4-6
INTAKE CALCULATIONS FOR POND SEDIMENT

FIDDLER CRAB

y ( )
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 9.00E-03 based on width/length eq.

Average RME Average RME
Chemical Invertebrate Invertebrate Intake Intake

4,4'-DDT 3.33E-03 1.26E-03 4.27E-06 1.61E-06
Nickel 1.47E+01 1.85E+01 1.89E-02 2.38E-02

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDT 9.62E-06 3.63E-06
Nickel 3.98E-02 5.03E-02



SEDIMENT INGESTION

INTAKE = (Sc * IR * AF * AUF) / (BW)

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Sc Sediment concentration (mg/kg) see data page
IR Ingestion rate of sed (kg/day) 2.10E-02 EPA, 1993
AF Chemical Bioavailability in sediment (unitless) 1 EPA, 1997
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

Average RME Average RME
Chemical Sc Sc Intake Intake

4,4'-DDT 4.16E-03 1.57E-03 4.06E-04 1.53E-04
Nickel 1.63E+01 2.06E+01 1.59E+00 2.01E+00

FOOD INGESTION

INTAKE = ((Cc * IR * Dfc * AUF)/(BW) + (Cw * IR * DFwa * AUF) / (BW) 

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cc Crab concentration (mg/kg) see FoodConc page
Cw Worm concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.08E-01 EPA, 1993
Dfc Dietary fraction of crabs (unitless) 4.00E-01 prof. judgement
Dfw Dietary fraction of worms (unitless) 6.00E-01 prof. judgement
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 2.15E-01 Dunning, 1993

TABLE J-4-7
INTAKE CALCULATIONS FOR POND SEDIMENT

SANDPIPER

Average RME Average RME Average RME
Chemical Crab Crab Worm Worm Intake Intake

4,4'-DDT 1.67E-02 6.31E-03 3.33E-03 1.26E-03 4.36E-03 1.65E-03
Nickel 0.00E+00 0.00E+00 1.47E+01 1.85E+01 4.43E+00 5.59E+00

TOTAL INTAKE

INTAKE = Sediment Intake + Food Intake

TOTAL TOTAL
Average RME

Chemical Intake Intake

4,4'-DDT 4.77E-03 1.80E-03
Nickel 6.02E+00 7.60E+00



FOOD INGESTION

INTAKE = ((Cf * IR * Dff * AUF)/(BW) + (Cc * IR * DFc * AUF) / (BW))

Parameter Definition Value Reference
Intake Intake of chemical (mg/kg-day) calculated
Cf Fish concentration (mg/kg) see FoodConc page
Cc Crab concentration (mg/kg) see FoodConc page
IR Ingestion rate of of food (kg/day) 1.13E-01 EPA, 1993
DFf Dietary fraction of fish (unitless) 7.50E-01 Kent, 1986
DFc Dietary fraction of crab (unitless) 2.50E-01 Kent, 1986
AUF Area Use Factor 1 EPA, 1997
BW Body weight (kg) 3.75E-01 Dunning, 1993

Average RME Average RME Average RME
Chemical Fish Fish Crab Crab Intake Intake

4,4'-DDT 2.41E-03 9.11E-04 1.67E-02 6.31E-03 1.80E-03 6.78E-04
Nickel 8.82E-01 1.11E+00 0.00E+00 0.00E+00 1.98E-01 2.50E-01

TABLE J-4-8
INTAKE CALCULATIONS FOR POND SEDIMENT

GREEN HERON



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Fiddler Crab EHQ EHQ

4,4'-DDT 9.62E-06 3.63E-06 1.47E-01 6.54E-05 2.47E-05
Nickel 3.98E-02 5.03E-02 1.70E+00 2.34E-02 2.96E-02

TABLE J-4-9
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

FIDDLER CRAB



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Sandpiper EHQ EHQ

4,4'-DDT 4.77E-03 1.80E-03 2.27E-01 2.10E-02 7.93E-03
Nickel 6.02E+00 7.60E+00 2.17E+01 2.78E-01 3.51E-01

TABLE J-4-10
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

SANDPIPER



Ecological Hazard Quotient = Intake/TRV

Parameter Definition Default
Intake Intake of COPC (mg/kg-day) see Intake
TRV Toxicity Reference Value (mg/kg) see TRV summary page

    
Average RME TRV Average RME

Chemical Intake Intake Green Heron EHQ EHQ

4,4'-DDT 1.80E-03 6.78E-04 2.27E-01 7.92E-03 2.99E-03
Nickel 1.98E-01 2.50E-01 2.17E+01 9.16E-03 1.16E-02

TABLE J-4-11
 ECOLOGICAL HAZARD QUOTIENT CALCULATIONS FOR POND SEDIMENT

GREEN HERON



Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)

TABLE J-4-12
AVERAGE CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

POND SEDIMENT

BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound Average Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDT 4.16E-03 8.00E-01 3.33E-03 BSAF DB 4.02E+00 1.67E-02 BSAF DB 5.80E-01 2.41E-03 WSDOH, 1995
Nickel 1.63E+01 9.00E-01 1.47E+01 EPA, 1999 0.00E+00 5.40E-02 8.82E-01 Max value from Calcasieu RI

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.



Cfood = Csed x BSAF (or BSAF or BCF with food chain multiplier)

where:

Cfood = Chemical Concentration in food (mg/kg dry)
Csed = Chemical Concentration in soil (mg/kg dry)

POND SEDIMENT

TABLE J-4-13
RME CONCENTRATION OF CHEMICAL IN FOOD ITEM (mg/kg)

BSAF Biota to Sediment Accumulation Factor (unitless)
BCF = Bioconcentration Factor (unitless)

Compound RME Csed Sediment to Worm Worm Reference Sediment to Crab Crab Reference Sediment to Fish Fish Reference
(mg/kg) BSAF Concentration BSAF Concentration BSAF Concentration

4,4'-DDT 1.57E-03 8.00E-01 1.26E-03 BSAF DB 4.02E+00 6.31E-03 BSAF DB 5.80E-01 9.11E-04 WSDOH, 1995
Nickel 2.06E+01 9.00E-01 1.85E+01 EPA, 1999 0.00E+00 5.40E-02 1.11E+00 Max value from Calcasieu RI

Notes:
* For BAFs and BCFs for LPAHs and HPAHs, the most conservative value for the individual PAHs was used to estimated food concentrations.
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